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[OrFictaL Notice. ] 
Respecting the Award of the Beal Medal, 
Gas Light Association. 
alec 

New York, Dec. 13th, 1900. 
A. E. Forsta.., Esq , Secretary of the American Gas Light Associa- 
tion, 58 William street, City—Dear Sir: At the last meeting of the 
American Gas Light Association the undersigned were appointed as the 
Committee of Past-Presidents to deeide the question of award of the 

Beal medal, in connection with the papers presented at that meeting. 
The Committee at once found itself embarrassed by questions as to 
eligibility to compete of certain of the papers presented. Three of them 


American 


*| were submitted not as papers, but as appendices to the report of the 


Committee on Research. 

Two of these covered the results of many important experiments in 
the comparison of photometric standards, and should be of great service 
to our industry ; but the Committee does not feel warranted in includ- 
ing these reports in the competition, in the absence of a previous under- 
standing to that effect. 

An important paper was presented by the Secretary of the Associa- 
tion, placing, in convenient form for reference, information as to 
English governmental control, and making comparisons with the sys- 
tem followed in this country, and making definite recommendations in 
this connection ; but again your Committee is in doubt as to the pro- 
priety of admitting this paper to competition, in view of the author 
being a salaried officer of the Association. 

Other meritorious papers were presented, but almost necessarily their 
subjects precluded the presentation in connection therewith of original 
matter. 

To the end that a high standard should be developed and maintained, 
and that the honor attached to the medal should be duly appreciated, 
the Committee is strongly of the opinion that there should be no obli- 
gation to award the Beal medal every year, and that such award should 
only be made in the case of a paper of such excellence and originality 
as to make it a contribution of more than ordinary value. 

For the reasons above outlined, the Committee, after full considera- 
tion, has decided not to award the Benl medal on this occasion. 

Yours respectfully, 
ALEx. C. HUMPHREYs, 
Wu. Henry Wait#, 


(Signed), 
Emerson McMILLIN, 


Committee. 








BRIEFLY TOLD. 
Saatgibes 

Tue SETTLEMENT RESPECTING THE Gas SupPLy or DaLias, TExas.— 
Texas as a big State covers many inches even on the smallest of maps 
drawn to scale, and the pity is that the caliber of its officials is so 
small. The latter, having many square miles of one sort or another 
to supervise, seem, though, to have fallen into the error of thinking tha‘ 
trey are as “big” as the acres, with the net result to the outside 
student of Texas that he believes the acres are twice as big, in respect 
of breadth and width, as they should be topographically, when com- 
pared with the narrowness and scantiness of the natures of those who 
are in official charge of the ground and that which it supports. Texas 
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is undoubtedly large in area, and itis undoubtedly restricted in de- 
velopment through the miserable greed of many of those whom it puts 
in high places; but as such putting is done through the votes of the 
Texas suffragists, and as suffrage is supreme, it must be thought that 
those who vote must bear the ills. The main trouble, however, is that 
many of the voters live permanently not much of anywhere, so the 
floater voter in Texas is vastly more of a factor there than elsewhere. 
If it were not for the floater voter Texas would not now have the Con- 
stitution under which it works, a Constitution that was born of 
histerisis and that exists through lag. In fact it would seem that the 
framers of the document on which the State life ot Texas rests had 
vied with each other to put it on the parity that nature framed, when 
it bounded it one way by the sea, but kept the sea, because of treacher- 
ous shores well in mocking sight, outside the pale of usefulness for 
bartering with the world. Under the tenets of the State Constitution 
foreign capital may not be attracted to Texas, for new franchises are 
valueless in that for them no protection is granted ; on the contrary 
menace is the only certain thing that welcomes the capitalist who, 
from other places, would look to try, for his benefit and those to whom 
he would cater, the commercial fields of Texas. And almost as re 

pellant to foreign capital is the average city law respecting the renewal 
on domestic account of old-time Texas franchises expiring through 
natural limitation. A fair example, illustrative of the above philo 

sophizing, is afforded in the recent contest between the authorities of 
Dallas, Texas, and the proprietors of the Dallas Gas and Fuel Com 

pany. When the original working franchise of the preceding Com- 
pany was at an end, and a renewal thereof on any fair terms by its 
legitimate successor was petitioned for, the local authorities, out- 
hogging Hogg, virtually told the Company that its property was con- 
fiscated and seized by virtue of certain rights inherent in cities through 
the operation of the State Constitution. The Dallas gas suppliers were 
naturally disinclined to accept such an offhand verdict, and rather 
than give up all they had for the mere asking, set out to make a case 
for their re-existence. It was an uphill job, and the task would have 
been sooner ended did the Company agree to submit to that which 
looked very much like blackmail of the cash order; but the Com 

pany preferred to stand on the merits of its rights, mainly through the 
advocacy of those on the part of its Manager, Mr. Thomas D. Miller, 
who can by none be truthfully called a coward. Despite threatening, 
bluffing or cajoling, Mr. Miller and his associates fought their way to 
the end, which ending came some weeks ago. It is true that they had 
to accept terms that are harsh (a franchise for 20 years from Nov. 1, 
1900 ; the right to charge $1.55 net per 1,000 for illuminating gas and 
$1.35 per 1,000 for fuel gas; the city to have the right to meanwhile 
regulate the rates, and to take the works over absolutely at the end of 
the 20 year period); but the victory at all for the Dallas Company is 
that it is allowed to exist. The pith of this whole reference is that 
‘*home” capital is the thing for Texes, since Texas will not let foreign 
capital have a look over her broad domains, ualess it be that some cal- 
amity or another obliges foreige capital to go in under the guise of 
charity or humanity, in which instance no interest is exacted. The 
correspondent who put the case of the Dallas instance clearly before us 
remarks : ‘‘ The filing of the acceptance of the gas ordinance by the 
Dallas Gas and Fuel Company closes the longest contest of its kind in 
the history of the State of Texas—27 monthsand no resort tothe courts ! 
The city authorities got very weary of it, and the Gas Company as well. 
The people had to grin and bear it, if they wanted to burn gas, and 
happened to live ona street through which the Company's mains did 
notrun. The city was ina position to gain much and lose nothing. 
The Company had to lose in the end, and it was its course to try and lose 
as little as possible. Had fair consideration been given to the subject a 
settlement might have been reached long ago, but the bull-headed course 
of some of the officials made it impossible. After the old Council retired 
it developed that the ex Mayor had an agreement signed by a majority 
of the retiring Council that no ordinance should pass that did not pro 
vide for a bonus of $1,500, which agreement was signed up before the 
pretended investigation of the question was had by that Council. That 
it was the beginning of a crusade against franchise owners was well 
known, and the recent action of the authorities in regard to the Elec 
tric Light Company would seem to bear out the statement. The 
ordinance itself is not a well constructed document, and is the result 
of numerous interlineations, pranings and amendments. The city 
finally passed the ordinance as its last act prior to going into court 
and thereby got so close to what the Company was willing to accept 
that it was deemed wise to accept it rather than engage in a long and 
expensive litigation.” We should have also said that the agreement 
calls for the payment to the city by the Company of a bonus of $500. 





Prof. V. B. Lewes and the De Lery Light. 
as a 
By Dr. W. H. BircuMmore. 

Until acetylene appeared on the commercial horizon as a possible 
illuminant the name of Prof. Vivian B, Lewes was not as widely 
known as it is now. 

Known, and most highly esteemed, by those whose life’s work lay in 
paths which crossed his own, his name was then one to conjure with, 
but now, known wherever the English language is spoken, at least by 
name, his dicta are considered as challenges to contradiction, and if 
accepted the acceptance is with a reservation that they must be con- 
firmed by evidence, substantiated by proof. This result has been pro- 
voked by his headlong advocacy of the claims made for acetylene by 
those engaged in exploiting carbide. He certified to the truth of their 
statements, backed their paper and their promises with his reputation 
for judgment and for skill, and when their pledges went to protest he 
found himself obliged to bear the burden of redemption and to expend 
the capital of his reputation to redeem their broken promises. One 
would suppose that these experiences with acetylene would have been 
sufficiently severe a punishment to have warned him never again to at- 
tempt to smooth the path of a newclaimant in the public esteem ; but it 
has not proved so. Nay, more, it seems as if the last temptation which 
came his way wassufficient to tempt him to do nearly as much as he did 
for acetylene ; to make statements which he must have foreseen would 
be immediately contradicted and disproved; to propound theories 
grounded on ill made observations, which he has chosen to call ex- 
p2riments, at the risk of certain criticism ; to challenge at the risk of 
his reputation the results obtained by every other worker in a well 
defined line of scientific study. 

The subject of this remarkable publication of ideas is the incandes- 
cent illumination system known as that of De Lery. Concerning 
this Prof. Lewes makes a series of statements quite as remarkable as 
any which he made in relation to acetylene and quite as obnoxious to 
criticism. 

Those sufficiently interested to verify what follows will find his 
notions fully explained in the third and fourth paragraphs of the 
second column, page 882, of the AMERICAN Gas LIGHT JOURNAL, issue 
of the 3iinst. He says: ‘‘ Another very effective variety of incan- 
descent is to be found in the De Lery burner and its cluster of baby 
mantles or tassels.” He describes the burner thus: ‘Taking a Bun- 
sen burner with a dome top, in the sides of which holes were pierced 
at regular intervals, De Lery obtained a circle of small Bunsen jets, 
each of which raised to incandescence a small tassel of the oxides of 
thorium and cerium.” He further says: ‘‘ The effect given is most 
excellent, as the spreading of the incandescence over a considerably 
larger surface prevents the irritation of the eye so prevalent with the 
ordinary mantle, whilst the diftusion of light obtained in the room is 
distinctly superior.” 

These three statements are three distinct propositions setting forth 
alleged matters of facts, and are susceptible of discussion as such. 
This discussion will be made further on; but immediately following 
these three statements are others, in order as follows: 

‘*T have already on more than one occasion pointed cut the great 
difference which exists between the measurement of illuminating 
power as carried out on the photometer, and the illuminating effect 
which one obtains from illuminants in practice.” He then makes a 
series of statements showing that he has fallen into an error and is 
still floundering in the net which was discussed, and, believed forever 
powerless for mischief in this country, was filed away for reference at 
the 1885 meeting of the American Gas Light Association—the alleged 
difference between real and apparent luminosity. He also makes this 
further statement which will be a surprise to some of the readers of 
the JournaL: ‘These burners with their tassels have proved very 
successful in America.” Please note that there is no reservation, no 
**T am told ;” but again he makes his own and assumes all responsi- 
bility for the assertion ‘‘ Have provei very successful in America.” 
Oh, how glad, how very glad, the owners of the patent would be were 
this only true! Prof. Lewes further adds, *‘ And I am informed that 
they will shortly be introluc:d ints this country (Eagland) when 
their novelty of appearance and excellent effect will undoubtedly go a 
long way towards making them a success.” It is almost cruelty to 
criticise this last statement; everyone who reads it will think the 
thought it merits without my prompting. 

It chances that I have had a large experience with this ‘‘De Lery 
light,” an experience covering many dozens of the ‘tassels or baby 
mantles,” and which, measured by hours used in experiments, repre- 
sents a very large experience indeed ; and it is my intention to examine 
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each of Prof. Lewes’ statements, premising that I hold no brief for 
either side and am writing only for the information of those it may 
happen to concern, 

What the De Lery ‘‘ Tassel” Is —The Da Lery Tassel is a piece of 
fabric, which has been impregnated with the incandescible oxides, 
about an inch wide and 4 inches long. This is folded in the middle 
and tied over a piece of paper containing so much mineral matter that 
it will not burn, This small piece of paper forms a ring which makes 
an eyelet of the loop. This eyelet engages on the hook of the ‘‘ star,” 
from which hang the 12 “tassels.” Immediately below each eyelet a 
string, also impregnated with earthy matter, apparently the substance 
known as *‘ asbestos twine,” is tied, thus making a secure eyelet into 
wh‘ch the hook of the “star” fits, the two ends hanging down form 
the tassel, and these are intended to form the diastatic surface between 
the flame and the air. This arrangement of the fabric is such that, by 
no means either a mantle or a cone, some portion of this fabric will 
functionate, perhaps, but the whole most certainly will not. 

The Burner.—The burner which is to be used with this so extraordi- 
nary an appliance seems yet indeterminate ; any number of burners of 
different patterns seem to have been made only to be abandoned one 
after another. The one described by Prof. Lewes was abandoned, I 
‘believe, something like a year ago in favor of one with a separate tip, 
a baby Bunsen for each tassel. I do not know that this has been per- 
fected, but those interested had no hesitation in saying it was ‘‘ the best 
one yet.” Certainly it was better than the one described by Prof. 
Lewes. 

It happens, however, that this one described was the burner sent out 
to conquer a kingdom as late as ast May, and I had large and varied 
experience with them before I abandoned the use of this proposed sub- 
stitute for the Welsbach. 

The top of the burner isa wheel with arms, from whith hang the 
dozen little tabs. This is supported in the center on a peg, the length 
of which has been changed so often that it may be suitably described 
as uncertain. This peg in turn fits into the top of the burner proper, 
which is an ordinary Bunsen with a rose of 12 orifices. The face of 
this rose, instead of being perpendicular to its upper surface plane, is 
inclined at an angle of 45°, and from the description this was the kind 
of burner Prof. Lewes saw, while the holes, in place of being round, 
are four sided, diamond shaped, the perpendicular axis being about 
one-half longer than the horizontal one. Immediately below the bot- 
tom of these orifices is a wire gauze, presumably to prevent the gas air 
mixture from igniting in the tube. 

Starting with a new burner and new “tassels,” it is needful first of 
all to burn the fabric out ; this is not an easy nor a cleanly job. How- 
ever, itcan bedone. In the process the tassel is deprived of a sur- 
prisingly large amount of its incandescible salts, and so much free acid 
is disengaged that it must be considered as a possible source of injury 
to articles in the upper levels of the room. When this is done the tas- 
sel is for a short time very satisfactory, and not without some advan 
tages so far as it goes ; but it soon begins to shrink, and then trouble 
begins. In the first few hours of use the fabric is a very fair covering 
for the flame, and forms a diastatic surface of good quality and fair 
extent. Perhaps it 1s as large a surface as can be managed by the 
flame under it, although this is far from certain. Be this as it may the 
flame surely gets away from the said tassel and as the tassel shrinks 
envelops it. This rapidly cuts down the luminosity, for the essential 
condition under which a mantle works is that it shall not be in the 
flame but outside it. : 

The flame must be one side the fabric and the air on the other; un- 
less this condition is obtained the diastatic relation is not secured and 
the mantle is no hotter than the flame. 

The tabs, as has been said, shrink, and rapidly. It is not yet deter- 
mined beyond question which of these factors is chiefly concerned in 
the process, but these three factors all have an influence. (A) The 
fabric having lost its support condenses and becomes relatively 
heavier; (B)a portion of the salts undergo unexplained chemical 
change as the fabric hangs in the flame and becomes volatile and is 
evaporated, sublimed; and (C), a part is carried away bodily by 
attrition, partly by the pounding of the particles of carbon which rub 
it away as a sand blast does glass, only asthe carbon particles are 
harder, and in fact are diamonds, their action is relatively more rapid. 

As a result the useful life at maximum efficiency is relatively short, 
So short that the claim of cheapness in operation is not well founded. 

The life history of a burner with its series of tabs is in many ways a 
vexatioa. In the first place the defective design, which makes the light 
very high priced in point of fact, both in the amount of gas consumed 
and in the price of the “baby mantels.” In the second place, the com 











bustion is signally incomplete. Masses of carhon collect upon ‘‘the 
star” and fall, often into the cup put under the burner to catch them, 
but sufficiently often missing it, and, fallen on the white linen of the 
table beneath, they show as unsightly specks. Sometimes these 
masses reach the table cloth redhot, and then they burn holes, often to 
the damage of valuable table linen. 

One such experience will convince a housewife and all her friends 
that the burner will not serve. ‘‘ Blacks” also form and sail in the 
air of the room, tiny masses of soot to discolor that with which they 
come in contact. It is needless to say more ; it is evident that Prof. 
Lewes wrote knowing little more of the burner and its tabs than he 
had been told by the man who wanted his good word. 

The gentlemen who purchased the American patents received a 
letter from Prof. Lewes in regard to the burner and they are by no 
means ready to vouch for the perfect soundness of his judgments. So 
Prof. Lewes stands as the ‘‘ scientific backer” of this lamp just as he 
stood for acetylene. Will he stand behind something of this sort again 
with equal success? Who knows; certainly he will not with the same 
people. 

But in the sentence quoted Prof. Lewes stands sponsor for an ex- 
ploded theory in regard to the facts of illumination, and yet there are 
beyond all doubt men who will quote his dictum as proving the state- 
ment that the photometer is useless in estimating the illuminating 
value of a light. By what train of reasoning has Prof. Lewes con- 
vinced himself that the light radiation of an illuminant is not a meas- 
urable quantity? Probably by the following, ‘‘I have made a meas- 
ure,” thinks Prof. Lewes. ‘‘ Using a photometer I find the measured 
illumination is equal to A, but practically it is equal to B.” He does 
not say ‘‘ There must be no error in my measurement, either in mat- 
ter or manner,” but he says. ‘‘ The notion that lights can be measured 
is incorrect.” 

There are a number of interests who want this notion to become cur- 
rent, to be accepted by the people at large who of course are not in 
position to criticise every statement made in print or viva voce ona 
matter which to them is science, even if it be falsely socalled. It is, 
however, of the greatest moment to the many who are engaged in de- 
fending honest business interests by honorable means that all these 
descrepancies should be cleared up, and that they should have a means 
at hand both of proving themselves truthful and their statements accu- 
rate, against the untruth of their opponents and the inccuracy of their 
statements. 

In the first place, is it true, as Prof. Lewes alleges, that there is a 
discrepancy between the “‘ scientifically measured candle power” and 
the ‘‘ practical luminosity”? Unfortunately it is true ina way. Men 
have measured, with photometers quite commonly in use, the candle 
power of two lights, A and B, and have said that A was of higher can- 
dle power than B, while it is perfectly plain to the user that B gives 
more useful light; but it is equally true that others have measured the 
identical lights and have found that B was of the higher candle power. 

This is exactly the position Prof. Lewes takes up with regard to the 
De Lery light. He says (see quotation given) that the efficient illumi- 
nation is greater than the measured candle power. In this statement 
he no doubt believes himself to praise the De Lery ‘ tassels,” but he 
is really impeaching his own reputation and impugning his own skill 
and reliability. The source of his error is a complete disregard of facts 
of vital importance in the design of the burner, or a failure to 
understand them. 

When a light giver off by a very small flame is considered the radi- 
ating surface may be disregarded, but not so when the radiation is 
from a surface of large dimensions; still less can the size and shape of 
the radiant be disregarded when the radiants are relatively small 
points in a circle of relatively large circumference interspaced by areas 
of no radiation. 

Wishing to determine the relative luminosity of small areas in 
Welsbach and other mantles and flames, I had constructed the in- 
strument sketched here and this I made use of to determine the data in 
reference to the Lewes’ statements quoted. 

The construction of the photometer can I think be sufficiently un- 
derstood from the accompanying sketch and description : 

A, is the tube used as a chimney to steady the standard flame ; A', 
the opening in the bottom through which it passes; B, the screen sur- 
rounding it; C, the tube of brass forming the short arm; D, the 
window, fitted with a celluloid screen, the color and density depend- 
ing on the brightness of the ligat under examination ; Z, is the long 
arm of the photometer arranged to ‘‘ telescope” so that no light leaks, 
yet enough elasticity is given for the full range; F, the screen sur- 
rounding the light under examination ; G, the movable “ slit” used 


American Gas 





Light Zournal. 


Dec. 31, 1900. 












































































to limit the radiation surface ; H,H, the mirror surfaces for total re- 
fl-ction; J, the movable slit corresponding to G to limit the area of 
surface radiation in the standard light. 

The distance from the center of A, the standard flame, to the re 
ceiving face of the screen is 100 mm., within an error of 1 in 400. 
The distance from the radiating surface in the case of a mantle, or the 
axis of the ‘‘tab” in the case of the De Lery light, is measured on a 
bar graduated to millimeters, and is read directly. 

The length of the tube and the distance of F from D are controlled 
by rack and pinion, operated by a handle within easy reach. The 
slit at Gecan be made to approach the flame as nearly as may be 
needed, and the size can be varied from the clear opening to any ex 
tent desired by inserting diaphragms of thin copper. The possibility 
of varying the size and shape of the opening is of the utmost impor 
tance. Asone varies the opening the radiating surface is limited so 
that one can examine any small fraction of the mantle area by it 
self. 

The Bunsen idea of illuminating two halves of a screen is chosen 
because it involves no change of method from ordinary practice, ex 
perience plainly showing that the results reached by a given man with 
different apparatus are not more to be relied upon than the results ob- 
tained by two men with the same apparatus when rigorous com- 
parison is intended. 

Limit of Accuracy.—After many experiments I find that the best 
way to make measurements is by ‘‘deficiency” and by ‘* excess” 
alternately. Suppose, when shortening the distance from D to F,a 
point is found where the lights are apparently equal ; this is the first 
reading, the distance between the light and screen is still more de- 
creased, until light F is just but distinctly superior. This is taken as 


the second reading. The distance is shortened still more and then the 
motion is reversed, and when equality seems to be established, this is 
taken as the third reading. Excess on the other side gives the fourth, 
and the common mean is taken as the true reading. The record is made 






Test of lamp A (a Welsbach), radiating surfaces equal : 


Mean 1.—24.20 ¢.m. 
2.—24.15 


Ist reading 25. c.m 
3d 23.6 


2d reading 23.4 c.m. 
4th ‘ 24.7 
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Corrected distunce.......... ; 


Relative radiation, visible, by experiment = oo 


Therefore, radiating power of mantle area examined is 5.84 times 
that of carbon at the temperatures of the experiment. 

In a collection of 854 measurements of mantles and other high tem- 
perature lights only three indicate the fact that the temperatures of 
the mantle and the standard light were not identical. 

The Standards.—The lamp used as the standard light has a round 
wick and the fuel is oil. The flame is signally whitein color and shows 
no disposition to grow dim by reason of accumulated paraffines. This 
lamp has been standardized again and again, and it is a fact that when 
the flame has a certain length its luminosity is exactly equal to a stand- 
ard candle. 

With this machine lights have been studied with regard to the radia- 
tion of fractions of the flame area. A Welsbach mantle was studied by 
examining three zones, each one-fourth inch wide, one surrounding the 
mantle 8 millimeters, about one-third inch, from the edge of the burner, 
one in the middle and the third at the top, say one-half inch from the 
upper edge. Measuring the actual luminous area of the mantle in 
terms of one sixteenth of a square inch, and multiplying by the index, 
the actual radiation was found to be 30-candle power as against 24, 
measured by an expert on the ordinary machine. 

This fully explains the phenomenon vouched for by Prof. Lewes. 
The eye of the skilled observer did indeed find a difference between the 
measured and the practical luminosity, because one was measured in- 
correctly and the other was not. 

Obviously with such a machinea single ‘‘tassel”’ or ‘‘ tab” of the De 
Lery light can be examined without the radiation from any companion 
tassel interfering. It is also possible to divide the tassel horizontally and 
to examine the radiation in a perpendicular segment from the bottom 
to top or in horizontal segments, so to say. By making the slit the 
exact shape required the entire radiation of a single tab may be exam- 
ined and then by rotating the De Lery burner each one of the 12 tabs 
may be brought into action one after the other and may be measured by 
itself. 

Studying the De Lery light with this machine shows that the varia- 
tion in luminosity between the tab or tassel functionating most per- 
fectly and the adjacent one may be three quarters of the luminosity of 
the better placed tassel. In other words, tassel A may give four times 
as much light as tassel B, simply because one hangs better than the 
other in respect to the flame. 

What is the Equivalent Candle Power of a De Lery Burner with a 
Set of Tassels or Baby Mantles ?—No average constant value can be 
given. With any given burner outfit the extremes may run from 2}- 
candle power per tassel to } candle power per tassel, and I have seen a 
burner fall from 22 to 6 candle power in less than 15 minutes, due to 
the vicious habit of lighting back. This particularly vicious trait in 
the De Lery apparatus will naturally and permanently interfere with its 
usefulness, but it cannot properly be discussed in relation to the ques- 
tion in hand. 

But it is enough to say that when any burner has been used fora 
while the inside of the burner gets red hot and then lighting back is an 
inevitable consequence, a fact which has caused the abandoning of the 
light in a number of houses into which it had been introduced by my 
own recommendation. In fact I was obliged to admit the vice was. 
new in my experience. It is not new now I am sorry tosay. On the 
contrary, I find that in every burner’s life the time comes when that 
burner must be abandoned for this fault alone. 

The Results of Measurement of Candle Power.—To determine the 
average candle power of a De Lery burner with its tassels I fitted up 
six burners and burned out the fabric carefully. Although fragile, 
these tassels are not so fragile that they cannot be handled, and as fast 
as the fabric was burned away “the star” was carefully lifted off and 
was placed away on a peg. When I wanted a star it was lifted from 
its peg and was placed on the burner to be made incandescent and 
measured. 





as follows : 


TABLE 1, 
Number of the star..... I. |) ee 3 EV. V.. WE 
Candle power by the 
usual method........ ; 16 18 15 17.5 15.2 16 
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a 2.5 1.5 2.0 14 0.7 0.7 

b 1.7 1.9 1.3 1.2 2.9 0.8 

ce 2.1 1.3 0.8 1.1 0.7 2.8 

d 0.8 2.9 1.1 0.9 2.7 2.8 

e 1.3 2.8 Lz 2.3 2.9 3.1 

Candle power of Tabs f 1.5 a 0.9 15 2.3 1.8 
measured singly...... g 2.4 1.2 1.3 1.7 2.1 2.1 
h 2.7 31 2.7 19 2.7 2.7 

i 1.8 3.1 2.9 0.8 2.9 1.4 

j 2.1 Es 2.8 08 1.4 1.4 

k 0.5 1.3 06 1.2 0.9 08 

l 1.7 2.7 0.7 1.1 15 1.3 

Actual candle power.... 21.1 24.0 188 19.9 28.7 21.7 


Average candle power by usual method, 16 1. - 
Average candle power by exact method, 21.5. 
Excess of actual over assumed candle power is 33.5 per cent. 


Is it any wonder that Prof. Lewes found there was a difference be 
tween the candle power measured on the photometer and the illumi 
nating effect when the measures may contain an instrumental, o 
manipulation error amounting to a third of the face value of th 
erroneous measurement. 

One can only wonder why a man in the place occupied by Prof 
Lewes should allow himself to regard as final any measures made s( 
carelessly as those he has allowed himself to base an opinion on. 

But the life of the De Lery tassel may be considerable, provided the 
the gas is of such character that it will not light back in the burner. 
Knowing that the burners made and sold in New York were primarily 
intended for a gas much heavier than the illuminating gas of this 
(Brooklyn) supply, I over-carburetted the Brooklyn gas with ‘light 
hydrocarbons,” increasing the hydrocarbon content nearly a third. 
This “loaded” gas did not light back as did the supply direct from 
ihe fixture, and it also had a much higher calorific power, but it re- 
quired management to keep it from smoking. 

The results upon the two most efficient outfits are shown in Table II. 


TABLE 2.—Showing Effect of Over Carburetted Gas. 








Number of Star, II. . Vv. a 
With Ordi- With Over- With Ordi- With Over- 
nary Gas. CarburettedGas. nary Gas. Carburetted Gas. 
(a 1.5 18 0.7 0.9 
b 1.9 2.1 2.9 3.2 
c 1.3 1.7 0.7 1.0 
d 29 3.3 2.7 3.5 
Candle Power f ret o ry: ae 
of Tabs Meas- ‘ ‘ be : ; 
ured Singly g 1.2 1.7 2.1 2.3 
s leads 3.1 3.8 2.7 3.1 
i 3.1 3.8 29 3.3 
j 11 1.7 1.4 1.8 
k 1.3 20 0.9 1.2 
1 27 31 15 18 
Actual candle power, 240 29 3 23.7 28.0 
Increase from over enrichment, 22 p. ct. ade 18 p. ct. 


Increase in luminosity of Welsbach under same condition, 33.5 per 
cent, 

This enriched gas was nearly the same in specific gravity as the gas, 
air-hydrocarbon, vapor mixture, for which the burner was intended. 
For this there was no lighting back. No doubt the failureof the 
De Lery mantle has by this time been admitted to the looking glass 
even by Prof. Lewes, but if not the admission cannot be long delayed. 








The Future of the Gas Profession. 
a 
In an article communicated to the Journal of Gas Lighting, by 
“One of the Past,” on the future of the gas profession in England, 
the author says : 


The following remarks are the outcome of several years’ experience, 
not only as an engineer and manager of gas works, but also as a 
director, They are offered, not with a view of showing up the weak 
places of the present procedure, but in order to indicate some directions 
in which to look for improvement. For recent references to this sub- 
ject, both in the editorial and correspondence columns of the Journal, 
seem to indicate that there is something rotten in the State of Den- 
mark, and the existence of considerable dissatisfaction in respect to the 
gas profession. I take this term to be a general one—covering the 
engineering or purely structural part, such as designing and super- 
intending the erection of new apparatus ; the managing part, such as 
the control of workmen, and other matters incidental to the daily 
Operations ; also buying and selling, negotiating with consumers as 








individuals or corporations, and other things that pertain to the com- 
mercial and financial department. 

One complaint is that young mea of the first order as regards educa- 
tion and ability are not eager to enter the gas profession. Another is 
that those whv wish to enter have but indifferent opportunities for 
qualifying themselves ; and a third, that those who have qualified are 
not able to obtain a footing or to satisfy a board of directors on the 
subject of their abiilty. These questions, like the poor, are always 
with us, in a more or less acute degree. They have existed in gas 
circles for the last 40 years at least ; and some of the recent utterances 
are but a re echo of paragraphs to be found in the early Inaugural 
Addresses delivered before the British Association of Gas Managers. 
They are likely, too, te continue, for a time at any rate. The gas pro- 
fession never was appreciated at its proper value by the best and most 
prominent engineers and scientists, and by those who are most likely 
to have a voice in advising young men of the highest order on the 
choice of a profession. There is no strong central authority to which 
the beginner can apply for special guidance as to education, or fora 
certificate of competency when that education is completed ; and [ feir 
that the deserving but unsuccessful class will never lack representa- 
tives. . 

The usual understanding in the gas profession, as in most of the 
similar industries, is thatthe neophyte should begin at the beginning 
and take the bottom seat in the class. After having utilized, s> far as 
his ability, his inclination, and his sense of duty permits, the educa- 
tional facilities that fortune or providence has placed in his way, he is 
told that he must be content to start at the bottom of the ladder. Tue 
best possible education, though ess+ntial, is not everything ; and a hat- 
ful of certificates and medals does not prove that a man is a -ompetent 
manager or secretary. It only shows that he has acquired the neces- 
sary accomplishments or technical knowledge, which is rather another 
thing. There are physical fitness and many other questions that must 
be taken into consideration by an employer, in respect to which the 
certificate is necessarily absolutely silent. Having mastered the tech- 
nical curriculum, there is commercial and general experience to be ob- 
tained, a knowledge of business usages, and other things that cannot 
be learned outside the gas works and offices. 

There is character and judgment to be developed, which can best be 
done by a course of training in a subordinate position. Some men—the 
exception and not the rule—have sufficient natural ability to dispense 
with one or all of these preparatory courses; but this simply means 
that they have acquired the necessary qualifications by a process of 
self-education, or that they have sufficient mother wit to conceal or 
cover to some extent their deficiencies at the beginning, and trust to 
experience to make up the rest, like a teacher who keeps just a lesson 
ahead of his pupils. But characters of this sort are few and far be. 
tween; and the rank and file require guidance, and cannot get on 
without it. One frequently hears that a candidate, though techuicaily 
well qualified, is considered tox young to be elected for an important 
post. The appointing authorities are of opinion that, although satis 
factory from an academica! point of view, he is wanting in respect to 
experience of human nature and of ordinary business practice. Tue 
stereotyped reply is that the fault is remedying itself every day. But 
according to the latest ideas, the young man, while unable to claim 
knowledge of men or of busiuess, or foundation for mature judgment as 
to the important matters in relation to his subordinates, his superiors, 
and the customers on the other side of the counter, may pit his youth- 
ful freshness of intellectual and physical strength as a set-off against 
deficiencies of this character. 

Apart, however, from the question of youth versus middle age, which 
has really acquired prominence more on account of the fact that the 
youth is willing to work for a lower salary, than of any inherent 
superiority of quality in his work, is there any demand in the gas pro- 
fession for education, ability and enterprise of the best and highest 
order? Whatever may be the faults peculiar t» directors of gas under- 
takings, it cannot be said that the exercise of favoritism, by the appoint- 
ment of relatives, personal friends or useful business connections to 
lucrative positions on the staff, without regard to capability, is among 
them. Whenever it is necessary to discharge the invidious and un- 
thankful task of making a selection of the candidate most suitable 
for an important post, there are sure to be some outsiders, and possibly 
some insiders also, who, for various reasons, are not prepared to indorse 
the verdict. It is doubtful, however, if many of them could improve 
upon it. But the average director is more apt to veer to the other side 
of the compass, and to regard the presumptive manager or secretary as 
a well developed salary-in the-slot machine, rather than a fellow 
creature. He looks upon the purchase of technical ability in the same 
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light as:the purchase of coal or bricks. ‘“ Drop in the salary, and the 
figure will work.” But the discharge of the duties incidental to the 
office of a respousible managing or superintending appointment, are 
not of amechanical turn-the-handle character, that one man can do as 
well as another ; and a failure to appreciate this, is sure to lead to 
trouble and loss. The omission of any appreciation of the fact—espec- 
ially in regard to highly trained or educated’ candidates—that they are 
extremely sensitive and nervous, apt to flourish quickly in the sun- 
shine of encouragement, kindness, fair dealing and liberality, and to 
wither in the storms of misrepresentation, injustice and tyranny, hav- 
ing human hopes, ambitions, faculties and faults, is fatal to the best 
development of any industry. 

The board usually commence by performing an operation of the 
very unsatisfactory character popularly described as putting the cart 
before the horse. They first fix on the salary to be offered, or which, 
in their own opinion, should. be paid—a proceeding that is at once fatal 
to securing the highest order of ability. I would appeal to any man- 
ager or engineer of long standing as to whether he has ever seen, on 
the part of the board of directors, a desire to secure the best available 
talent in engineering, science or commerce, and to pay a proper price 
for the same. A third class fare will not secure a first class passage ; 
and the rate of salary as usually fixed is not sufficient to attract the 
highest order of ability. If they advertised for medical or legal advice 
at a fixed and very moderate fee, a certain number of replies would be 
received, but not from the really first-class members of the professions 
concerned. And first class experts in any line are not to be secured 
in this manner. They can command their price, and do not need to 
compete for office at starvation rates. When directors and members 
of gas committees rise to a sense of the capabilities of the gas industry 
when put under the best obtainable technical and commercial control | 
there will be no lack of candidates to meet the demand. When the 
directors are willing to lay down a first-class fare, the first-class ticket 
will be ready to hand. 

But all this by the way. Having fixed the price, they take a good 
deal of trouble to get (also in their own opinion) the best possible value 
for the money. If the works belong toa corporation, the special com- 
mittee take the place of the directors, and the tendency to keep strictly 
to business is strongly accentuated. The average town councillor, like 
other persons who hold their positions on sufferance, is troubled with 
a kind of mental strabismus, due to being obliged to keep one eye on 
the business in hand and the other on the chances of retaining his seat. 
This is not the case with the director, who is fairly safe so long as he 
does not take advantage of the bankruptcy laws or otherwise lose caste. 
The councillor knows that a desire to save money is sure to ‘take 
on;” while he is not so confident as to the policy of recommending 
such a liberal scale of pay as is necessary to secure high class services. 
The chances are that the gas committee changes more rapidly than the 
board ; and therefore the special experience represented thereon is of a 
decidedly lower order. The councillor is usually touched a little with 
political or religious bias. It is all very well to say that all personal 
feeling is done away with, in these enlightened days, But the best gas 
engineer in the world, if known to be a Conservative in politics, would 
not stand at his best before a committee who were Liberal to the back- 
bone; and an equally able man, having strong Radical tendencies, 
would be at some disadvantage before a committee of Tories. The 
question of a high order of ability or of special training, comes outside 
the scope of vision ; and the indifference towards it is simply the result 
of ignorance, or of narrow minded prejudice. 

While all the members of the staff, from the office boy upwards, 
are required to show evidence of ability, the director or the member of 
the gas committee is frequently pitchforked into office on other con- 
siderations. If a foreman in any department, a time keeper, or even a 
junior clerk is wanted, the candidate is required to furnish direct evi- 
dence as to character and ability. No managing board would agree to 
the appointment of a man—say, as carbonizing foreman—because he 
or his friends had a large holding of capital in the concern, or because 
he had been successful ix business as a butcher or baker, or because he 
had influence with the local authorities. But a director, who has a 
voice’ in the management of affairs, who can veto anything and every- 
thing in the way of advancement or enterprise, or who can control the 
principal officers of the company, is more frequently selected from 
motives of policy—because he has a large holding, or is a wealthy or 
influential resident of the district—than for any special fitness or 
knowledge. If the list of shareholders happens to include gentlemen 
of special ability, the chances are that they may be offered a seat at the 
board; but usually the appointment is influenced by other considera- 
tions. The results of this custom are unfortunate in more ways than 








one, but especially as regards the trained technical staff, because 
ignorance and suspicion go together, and it is just the individual who 
is least capable of guiding the helm who assures his colleagues that he 
does not sit in the board room to be told what to do or to believe all he 
is told, but to exercise his own judgment. Fools will rush in where 
angels fear to tread; and the inexperienced director is the most likely 
to claim that he means to earn his fee, and to seek to control all sorts 
of things that should properly be left to the special experience and 
knowledge of the engineer and manager. 

The average director, as a rule, has a very slight acquaintance with 
the purely technical side of the engineer's duties, and cares less, A 
gentleman who had sat at the board of a medium sized gas undertaking 
for many years, was not aware that there was a laboratory and test 
room at the works; and on being assured of the fact, wanted to know 
what it was for, and what benefit was secured by it. Being a retired 
tradesman, his idea of good management was based upon smart buying 
and energetic counter practice, and was apparently represented by 
fourteen hours a day hard work—mostly of a character that could just 
as well be executed by a young junior. And if a man came along 
who would put in fifteen hours, he would be considered the better of 
the two. Another director, also of several years’ standing, happened 
to take a look round the works one day in August. At this season of 
the year, quite one-half the plant would be idle. Hz was so stronzly 
jmpressed by the quantity of apparatus out of use, that the result was 
a tremendous charge of extravagance against the manager, who he 
alleged had erected retorts and gasholders to the extent of 100 per cent. 
beyond the actual requirements. So the average director is apt to 
judge the manager and his duties in the light of the portion of them 
that comes under his observation. To him, the manager is the man 
who engages and pays the men, conducts correspondence, negotiates 
purchases, arranges extensions of mains, etc. Ile is a sort of cross- 
breed between an intelligent artizan and a smart clerk, rather than an 
expert and experienced technician; and any attempt to claim special 
knowledge of engineering or chemistry, is simply spread-eagleism, 
adopted with a view of justifying high emoluments. 

What do the directorate or the committee know of the numerous 
details incidental to the maintenance of an ample supply of pure and 
good gas throughout the winter, of the arrangements necessary to the 
securing of a proper coal supply, of the chemical knowledge indis- 
pensable to efficient condensation and purification, of the care and 
watchfulness that must be exercised in regard to the labor question, of 
tact in dealing with dissatisfied consumers, etc.? And so, as has 
already been remarked, in some towns the gas manager is accorded 
his proper position as a professional engineer, in others he is looked 
upon and treated as a deserving working man. He may really carry 
the whole of the technical skill and experience of the company under 
his hat, while an influential board of directors appropriates the credit 
for the efficient carrying on of the concern, and the man who really 
does the work waits outside the board room, hat in hand, till he is 
wanted, and is not recognized in the annual vote of thanks to the 
directors for ‘‘ their efficient management of the affairs.” Some men 
must perforce put up with a lot of this sort of thing; but the young 
man of the first order need not and will not. He is apt to look, not 
only at the remuneration, but at the position in society ; and if he is to 
be tempted into the gas profession, some better security in this direc- 
tion than is at present obtainable, must be offered. 

One need not be surprised, under these circumstances, if a board of 
directors fails to take seriously a list of the qualifications which prove 
that the candidate has spent many years in training for an important 
post in a gas undertaking; that, under the not altogether safe im- 
pression that ability speaks for itself, he has plodded steadily through 
class room, lecture hall, laboratory, drawing office, engineering work- 
shops, and so forth, until he is as perfect as may be in regard to every 
structural detail and method of procedure; and that he has not been 
satisfied to see one side of his subject, but has travelled and studied 
methods in different countries The experienced technician would be 
able to assess the long list of qualifications at its proper value; but it 
appeals to the director’s sense of humor, as an attempt to claim some 
fictitious advantages as compared with other candidates, rather than to 
his business instincts. And so the puzzled directors go over the list of 
applicants again and again. It would be too long a task to consider 
each one of seventy or eighty applications in extenso; and they do not 
know how to sift the wheat from the chaff. After coming down to the 
short list, their troubles are not at an end, especially if there has been 
close cutting over the salary to be paid. For one reason or another, 
the favored individuals selected for a personal interview do not always 
improve on closer acquaintance. If really desirable candidates, their 
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present employers will offer sonic inducement to withdraw their appli- 
cation and stay where they are. I have known as much as 50 per 
cent. increase of salary to be offered, which is a tacit admission that a 
fair remuneration was not previously paid. On the other hand, if the 
present employers appear too willing to allow the candidate to leave, 
there is an impression that all is not satisfactory. So, in the end, the 
board are glad to fall back upon somebody whom someone knows 
something about; and the selection is, to a great extent, a matter of 
chance or luck, while the candidate who knows he 1s on the whole 
better able to discharge the duties than the successful competitor, looks 
on with helpless amazement. Can we wonder if he propounds the 
question; ‘‘Is it luck or influence ?” 
[To be Continued.] 








State Control of Corporations. 
eee 
By Mr. James Buake Canooy, in Municipal Affairs. 


If we consider the general question of what form our laws shall take 
in order to secure the greatest benefit to the people and municipality in 
the management of public utilities, it will, I think, be conceded by all 
who have made a careful study of this subject, that our legislatures 
should be governed by the spirit of the utmost fairness to invested 
capital as well as to the people. These laws should be definite, and 
forecasting the future somewhat, will undoubtedly prescribe state 
control, to a greater or less degree, for all forms of service that may be 
classed as public utilities. Almost necessarily the execution of such 
laws should be placed in the hands of a commission composed of at 

: least two, and not more than three, members chosen by popular vote 
and not appointed for political reasons; and in order that the best re- 
sults may be obtained, the term of office should be a long one, similar 
to that of the justices of the Supreme Court of the State of New York; 
and while holding office the members should not engage in any other 
business. 

Competition Should be Eliminated.—This class of corporations 
should not in any sense include those corporations which are open to 
competition. The fundamental basis of the former is that they are of a 
right and should be absolute monopolies. Only by so construing their 
rights can the best service be given to the people. Formerly it was 
held that, in order to secure cheap rates, it was necessary to have com- 
petition, but years of competition prove that competition raises prices 
instead of lowering them, as will be seen when we consider the actual 
result of two electric light companies competing in the same town. 
First one and then the other cuts the price until both are losing money. 
The inevitable consolidation takes place. One plant is shut down, the 
other operated ; but the interest on the bonds of both has to be paid, 
and the excess of interest over what should be required for a plant of 
sufficient capacity to supply the town ultimately comes out of the 
pockets of the people. If competition had not been let in, only the in- 
terest charges for the proper sized plant would have to be met, and 
therefore the corporation could furnish the light ata less price and 
make an equally good profit for itself. 

Let us assume then that these public utilities are monopolies and are 
protected as such. It immediately becomes the function of the com- 
mission to lay down as the first prime requisite of cheaper rates, that 
there shall be only one corporation supplying a given public service in 
any town. Public control, being established, should look, first, to the 
protection of the people; second, to the protection of the capital in- 
vested ; and third, to the rendition of service at such a price as will 
permit of its general use, and return to capital a fair interest on its 
investment. 

Securities Should be Limited.—The first question to arise is wnether 
bonds or stock or both shall be issued and to what extent. The laws of 
Massachusetts permit the issue of both bonds and stock to pay the cost 
of construction, but only in amount necessary for the work in ques 
tion, and the issue must be approved by the board of commissioners, 
with the understanding that no stock shall be sold at less than par. 
The capitalist who wants to invest money in a corporation of this kind 
cannot issue what bonds and stock he thinks he can pay interest and 
dividends upon. He is barred from watering either the stock or the 
bonds. 


This may appear arbitrary. and in a certain way itis. The legisla- 


ture sought to protect the investor, and if one looks at the matter in all 
its bearings, it will be seen that this power of limiting the amount of 
securities issued is equally a benefaction to the real capitalist and to 
the innocent investor. The only one injured is that modern pirate, 
politely called the promoter. But even though this power does protect 








the investor and capitalist, and indirectly the consumer, by minimizing 
the interest charges on the plant, it is a question whether such inter- 
ference—the saying to a man he shall not invest as he pleases or take 
such risks as his own judgment dictates—is not exercising too much of 
the paternal right to be altogether satisfactory to the gene-x! as of 
the people. I should rather say that the commission should have the 
power to limit the bond issue to the actual cost of the plant and permit 
the organizers to issue whatever amount of stock their judgment deems 
best. 

Possibly the better plan to protect both parties, and eventually inure 
to the benefit of the plant, would be for the commission to authorize 
the issuance of bonds to such an extent that 70 per cent. of the bonds 
issued would pay the cost of the plant and the remaining 30 per cent. 
be deposited with a trust company who, by receiving the interest on the 
30 per cent. and placing the same at compound interest, would be en- 
abled to guarantee and pay the whole issue at maturity, say in 30 years. 
This would effectually take care of the much mooted question of retir- 
ing the bond issue at maturity. 

Franchises to be Granted by State Board.—The commission should 
have the power to determine the life and form of contract entered into 
between the corporation and the municipality. The prevailing method 
of granting franchises by resolution of the council is open to serious 
objection. In one city a corporation may be able to so influence the 
council as to secure a grant that is very advantageous to the corpora- 
tion and an equal hardship to the municipality, while in an adjoming 
city conditions may be reversed. This should be a strictly business 
transaction, and the contract should be determined by local conditions 
and so fixed as to be equally beneficial to both parties. It is impossible 
to eliminate self interest, and hence to secure equal justice both parties 
should be willing and glad to leave the adjustment to a disinterested 
party like thecommission. This has never been done in the United 
States that I am aware of, but it is a solution of the difficulty which 
stands in the way of securing the best return tothe municipality for the 
money expended as well as a fair profit forthe corporation undertaking 
to serve the municipality. 

In framing a franchise grant, lower prices should be considered 
rather than a large cash compensation to the city. In some instances 
the municipal authorities have set an arbitrary rate at which the cor- 
poration shall sell its commodity. This is needless restriction and-too 
arbitrary, for the council is incompetent to judge of what constitutes 
a fair price for the commodity, and the corporation naturally seeks to 
make as large a profit on the enterprise as possible, and to do this would 
not place a price on its commodity which would prevent its free pur- 
chase. The phrase, ‘‘large sales and small profits,” is particularly 
applicable to this class of business enterprises, and the lesson has been 
well taught by the many failures of corporations to declare dividends, 
their price having been set so high as to make the use of their com- 
modity a luxury and hence limit its output. In seeking the reason for 
their failure, this fact has been exhibited so clearly as to widely empha- 
size the economy of large use at low prices. 

Taxes Should be Moderate.—Many methods of taxing public utilities 
as such have been tried but none of them are satisfactory, for the reason 
that legislators have conceived the idea that this class of corporations 
should be throttled rather than assisted. I hold that public service 
corporations are public benefactors and should be encouraged in every 
way. 

Further, the imposition of a tax raises the price of a commodity. In 
other words, the State and municipality impose a burden on the citi- 
zens of acommunity having public utilities, that is not placed upon 
those not having such, which works in effect to the repression of such 
utility and to the restriction rather than the extension of its use. The 
more advarced a community becomes, the heavier the tax imposed 
upon it. The State, which should do all possible to promote the com- 
fort and enlightenment of its citizens, stands arrayed against such 
progress, merely because the authors of its taxation laws did not com- 
prehend the first principles of economics. Public utilities are primarily 
for the benefit of the people, and instead of the State doing that which 
will enhance the price of their commodities, it should do all in its power 
to lower the price so that the maximum number of its citizens may be 
able to benefit from their general and widespread usage. 

The citizen and legislator should clearly comprehend that though 
legislatures may pass laws imposing a tax upon the franchises and 
property of public corporatiohs, it is not the corporation that ultimately 
pays the tax but the users themselves ; for in making up the price at 
which it will sell its commodity, the corporation first determines the 
cost, and one of the principal factors in the cost is the amount of taxes 
paid. To this cost is added the profit determined on, the sum being the 
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price to the consumer—the citizen who wanted the tax imposed on his 
arch enemy, the public corporation. 

City and Corporation to be Partners.—We have been working in a 
wrong direction, and I believe the right solution, and one that must 
ultimately be adopted, is for the municipality and the public corpora- 
tion to form a joint partnership on some such basis as the following : 

First.—The municipality to give one corporation alone the necessary 
perpetual franchises and rights to enable it to fully pr te its 
business. 

Second.—The bonds to be amortized by annual payments to a reserve 
fund, which shall, with the interest on the bonds, enter as a factor into 
the cost of the product, the municipality guaranteeing the payment of 
the bonds and interest. 

Third.—The corporation to be permitted to conduct the business, and 
the two with the commission jointly to fix a price so that after reckon- 
ing all the factors of cost, there shall be allowed to the corporation as a 
first profit an amount equal to the legal rate of interest on the cost of 
the plant, and as much more profit as they may decide. The additional 
profit to be divided one-third to the corporation and two-thirds to the 
municipality. The receipts from this source to be treated as taxes re- 
ceived and apportioned between the town, county and State in accord 
with the tax levy. 

The benefits to be derived from such a plan would be: 

(1) The lowest possible price to the people. 

(2) The maximum stability and usefulness of the corporation to the 
community. 

(3) The divorcing of public utilities from politics. 

Such a radical change of public policy would neeessarily take years 
for accomplishment, and the plan outlined therefore partakes somewhat 
of the nature of a prophesy. Neither legislators nor people, in their 
blind efforts to suppress the growth of capital, will look at the matter 
in the light thus presented until dear experience has taught them the 
necessary lesson. 

With the establishment of a commission, it almost necessarily fol- 
lows that such commission should be the arbitrator on all differenees 
of opinion that might arise between the citizens and the corporations, 
and between the municipality and the corporation. This involves the 
setting of a standard of service by the commission, and its duties should 
extend to the strict enforcement of the standard set. 

The commission should prescribe the method in which the corpora- 
tion should keep its accounts and should require such corporation to 
render to the commission a statement of all its receipts and disburse 
ments on a prescribed form and in such a manner that the cost of fur 
nishing the commodity shall be shown, an@ also the profit which shall 
beapportioned in the manner set forth above. This statement should 
be rendered at least annually and the commission should makea re. 
port to the Legislature in such form that all the matters required from 
the corporation in their report shall be presented in detail and pub- 
lished in pamphlet form in sufficient number to supply all directly 
interested. 

The commission should be required to investigate all serious acci- 
dents and should have the power to enforce such regulations as they 
may deem best for the public safety. 

In general then we may sum up the matter as follows : 

First.—Public utilities should be monopolies and exempt from ordi- 
nary taxation. 

Second.—Should be under State control through a commission. 

Third.—Such commission should have such definite power and 
authority granted them as may be necessary to protect both the public 
and corporation. 











Sir Lowthian Bell on American Competition. 
ae ae 


of excellent coal, together with this large home demand, have recently 

displaced the British from the furemost place they held in extent of 

production for so many years. 

Some correspondents of our own: newspapers, in seeking for the 

cause of our losing ground in the race, attribute it to our ignorance of 

the scientific truths upon the operation of which success in our calling 

is so dependent. Those who say so cannot be aware that at Newcastle- 

on-Tyne, Leeds, Nottingham, Sheffield, Edinburgh and Glasgow are 

large and well appointed colleges for teaching the sciences which for 

the last 25 years have been d d indisp ble in Great Britain for 

a successful career in metallurgy. Besides this conviction may be 

added the fact that almost every iron works of any importance pos- 
sesses a suitable laboratory as a guide for its daily operations, as well 

as for original research. 

It is true, a declaration that we must prepare to meet American 

competition in our own country, followed as it has been by a sale of 
4,000 or 5,000 tons of steel billets, lends color to the opinion put forth 
by special correspondents of the English press. 

A transaction of this nature does not necessarily imply any 
superiority in economical production. In America, as in England, 
the demand for iron and steel is of a fluctuating character. Impressed 
by the importunity of the consumer, the manufacturer enlarges his 
powers, the result being a make exceeding the demand for home con- 
sumption. Exportation has t» be resorted to as an outlet for the ex- 
cess, the other alternative being a reduced output, even when an ac- 
tual loss is incurred. Of course, if America pretends that a profitable 
trade can be carried on by underselling the wor<s ia Great Britain 
now engaged in supplying British requirements, we must sutmit to 
the change. I cannot, however, agree as to the ability of my friends 
on the opposite side of the Atlantic to sweep us on this side out of 
existence. 

My personal knowledge of what can be done on both sides of more 
than 2,000 miles of an ocean which separates the two countries enables 
me to offer an opinion on the question before us. I venture on this 
course lest those who predict the calamity I am most anxious to avert 
may fall into the error that I attach too much importance to the ser- 
vices rendered by my own countrymen in the past, and that I am 
blind to the magnitude of their present danger. 

A comparison between the United States and England involves two 
conditions which must be borne in mind—viz., that impos3d by nature, 
and that resulting from ignorance and its consequent want of skill. 
The former is unavoidable, the other is susceptible of a remedy. 

For purposes of illustration I will select the district known as Cleve- 
land, with the town of Middlesbrough as its center, and Pittsburg and 
its vicinity. 

For the production of 1 ton of pig iron in the former a trifle over 5} 
tons of raw material are employed. In Pittsburg something under 2} 
tons suffices, or about $ of that at the English works. The distance 
over which the minerals have to be drawn from the mines to the Mid- 
dlesbrough furnaces averages about 22 miles, at a cost in ordinary 
times of 10 shillings on the ton of metal. 

The ore mines near the lake district are 1,100 miles from Pittsburg, 
the coke works at Connellsville are 130 miles from the blast furnaces, 
which worked out gives an average of 777 miles. The cost of trans- 
port based on the information I possess gives 16 shillings 6 pence on 
the ton of pig iron. 

With regard to the final cost of the minerals, mining and carriage 
included, which are consumed for each ton of pig iron at Pittsburg 
and Middlesbrough respectively, I would say that they may be re- 
garded as almost identical in the two localities. 

As regards pig iron made from the two varieties of ore, that used at 
Pittsburg possesses the advantage of being convertible into steel with- 
out any of the precautions used in the treatment of pig iron containing 
about 2 per cent. of phosphorus. The so called basic process is the 











Sir Lowthian Bell, the veteran metallurgist and iron master, recently 
delivered a presidential address before the Institution of Junior En- 
gineers, in which he discusses in the following words American com- 
petition in England : 


remedy for this, consisting of adding lime in the converter, by which, 
although considerable expense is incurred, the steel maker is enabled 
to return the phosphorus to the agriculturist, receiving for it a price 
ee which reimburses him for the additional expense. 
In the historical account Ihave given of the development of the] Reports have been placed in my handsin which the superiority in 
iron trade, beginning with the blast furnace, and ending with the|the American rolling mills is dwelt on. I know something of what 
finished malleable iron or steel, Great Britain stands out as almost|has been donein England. Not having been in America myself since 
the sole author of the various improvements which have raised this| 1890, 1 am unable to speak from persoual experience with respect to 
branch of industry to its present high position. the former, for I am skeptical as to the extent of the advantages 

The mineral resources of Germany and of the United States have] claimed for the Pittsburg works, which, I submit, will not suffice by 4 
enabled foreign owners of iron works in later years to advanc~> con-|long way to cover the large expense which would be incurred in the 
currently with oursel ves in an extended production. transport from those establishments to the banks of the Tees. 

The Americans, with their vast deposits of rich ores, and abundance| If the contrary be true, then I say that the recent visits made to the 
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United States by some leading English manufacturers have been un- 
dertaken to very little purpose. 

That a long journey by sea and by land should have been encoun- 
tered by members of the British iron trade is a convincing testimony 
of our appreciation of the valuable aid rendered by America to an in- 
dustry common to both nations. Nooneis more sensible than I am 
of the frankness and cordiality which binds Germans as well as 
Americans with the iron makers of Great Britain, all of whom will 
readily admit the truth of what has just been stated. It has been re 
served for one or two editors aud special correspondents of British news- 
papers to impute ‘‘ muddle” and incompetency to British ironmasters. 
With these I daresay I stand in the position of the fabulous English 
fox disdaining to meet the fabulous tortoise of America, to the latter 
of which the victory, as in the fable, is awarded by our critics. 

In the meantime, however, I have left our tons of steel at the works 
on the respective banks of the Monongahela and the Tees, with the 
disadvantage to the former of having to carry its ton to New York, a 
distance of 444 miles, added to a sea voyage of 2,500 miles. 

The possibility of this competition is supported even by some English- 
men on the ground of the vast superiority of the Bessemer works and 
rolling mills of Pennsylvania. My.reply to this assertion is that the 
entire wages paid, not a bad criterion of relative expense for produc 
ing a ton of steel rails in England, would not suffice to transport the 
American article to the ship which has to convey it across 2,500 miles 
of the Atlantic and German Oceans. 

Having already contrasted the advantages and disadvantages of both 
systems, American as well as British, I am willing to leave the verdict 
as regards superiority with the meeting I have the honor of address 
ing. 

There are other questions connected with other ports of delivery and 
with the circumstances which affect the charge for ocean freight, but 
I have already occupied too much of your time to enter into these, 

I would only remark that the most economical mode of working the 
large steam vessels-engaged in Atlantic navigation is by giving them a 
cargo each way ; but this is a source of saving not favored by the 
United States, where the conveyance of cargoes from England to 
American ports is strongly objected to by the States in their entirety. 








Modern Soft Coal Mining and Handling in the United 
States. 
pa ee 

Mr. Henry Hale, writing on this subject in the Sci. Am., says: 

Although the total shipments of soft coal in cargoes from the United 
States to foreign ports during the present year will probably not exceed 
6 per cent. of the total bituminous output in this country, the increase 
in export trade has attracted much attention, since the shipment is 
fully four times as great as that of 1898. It is calculated that the total 
soft coal production of the United States for 1900 will range between 
170,000,000 and 175,000,000 tons. 

The success of American coal exporters has been due to the prices 
which they have quoted, being less than those of European dealers 
Several causes have contributed to the success of American competi 
tion, one of which has been the labor difficulties in Great Britain and 
on the Continent, which have largely curtailed the production. It is 
generally admitted, however, that the principal reason is the economi- 
cal methods of mining and shipping the product, and the extent and 
richness of the American deposits. . While the mines in Great Britain 
and Germany, for example, have been worked for centuries, many de- 
posits in the United States have been opened but a few years. One of 
the principal items of expense abroad is in the construction of shafts 
and the elevation of the coal to the surface. Pits which extend verti- 
cally 1,000 feet to the mine workings are quite common in Lancashire, 
Staffordshire and South Wales. As the beds of fuel have been worked 
out, shafts have been driven in some cases to a depth of nearly 2,000 
feet. The construction of the shafts requires a large amount of timber 
to prevent caving in and the installation of power plants, operated 
principally by steam, for raising and lowering the men and material. 
The system of ventilation in such mines is also very expensive, owing 
to the distance which air must be conveyed. In many of the principal 
mining districts methods used are costly and antiquated, compared 
with the system in this country, a larger number of men and boys be- 
ing employed, in proportion to the tonnage mined, than in the United 
States. The writer can state from personal observation that the coal 
from a few British collieries is still being brought to the surface by 
hoisting machinery operated by animal power. The size of the cars 
used upon the railways from the mines to the seaboard, and even of 


the mine cars themselves, is much smaller in proportion than in the 
United States, and the locomotives employed have less power; conse- 
quently more trains must be made up to transport a certain tonnage, 


at an increased cost for train crews and other service. The methods of 
transferring coal from the mines to the cars, and again at the shipping 
docks, or at the points of consumption, require more manual labor 
than in this country. As yet, mining by machinery is in its infancy 
in Great Britain, the majority of the work being done with the pick 
and hand drill; consequently the number of miners in proportion to 
the output is far greater than on this side of the Atlantic. 

The methods of procuring soft coal utilizes, toa great extent elec- 
tricity and compressed air. A power station is built at a suitable point, 
to generate the electric current for operating the mining machines 
proper, driving the ventilating fans, furnishing current for the trolley 
mine locomotives, and supplying light in the various galleries and 
rooms. As fast asa mine is opened, tracks for the cars are laid in 
connection with the trolley system, and incandescent lamps placed in 
the ‘‘ chambers,” thus avoiding the danger of fire by other means of 
illumination. Many of the companies build houses for their employees, 
supplying them with light, baths, and other conveniences from the 
power station, and installing a system of waterworks and sewerage. 
Usually the power house and dwellings are constructed before the 
mining proper begins. Then the main tunnel or entry is excavated to 
the face of the coal, its size and direction already being located by the 
company’s engineers. The tunnel is large enough for a double-track 
railway and terminates in another tunnel or gallery, which extends 
parallel with the face of the coal seam. From it are cut short passages 
which. terminate in the mining ‘‘chambers” or ‘‘ rooms.” These pas- 
sages are, of course, cut’ through the coal and are what are termed 
‘*double entries,” consisting of two passages separated by a partition of 
the mineral. 

If the mining is done-by hand, special drills are used, one miner and 
helper taking a contract to remove the contents of a room from 20 to 
25 feet in width and about 20 feet in length. 

In machine mining two miners will take a contract to clear out 
three chambers. The machines, operated by pneumatic or electric 
power, are carried to the face of the vein, and the framework is fast- 
ened in position by being screwed against the roof and sides. The 
electric current is conveyed to the motor operating each electric 
machine through an insulated cable which is connected with the main 
power station. This cable works upon a reel, and can be lengthened 
or shortened as required. If compressed air is used, it is conveyed in 
the same manner through flexible piping. The principal mining 
machines consist of steel punchers or bits bolted to movable metal belts 
or chains working upon platforms which are also movable. When 
the compressed air or electric current is turned on, it revolves the 
chain and its cutters, and at the same time holds the platform support- 
ing.the chain firmly against the vein of the coal. A horizontal groove 
is made of a depth and width varying according to the size of the 
machine. A Jeffrey cutter will make an incision 6 feet in depth and 
4 feet in length within five minutes in ordinary soft coal. The groove 
is made as near the bottom of the room as possible, in order to cut or 
undermine the vein at its lowest point. 

In one day what was known as a punch machine will cut from 175 
to 225 square feet. An electric machine will cut from 720 to 900 
square feet. As the average miner and helper, working by hand, will 
take out with drill and pick but 4 or 5 tons in the same time, the 
saving effected by the machines in time and labor can be appreciated. 
It is estimated that the saving to a mining company ranges from 20 to 
50 cents per ton, according to the district where the mine is located. 

From the time the mine cars are loaded until the coal is in the ves- 
sel’s hold, a variety of labor saving appliances is used. The cars, 
which are run to the entrance of each room, are made up into trains 
or “trips” which carry as high as 200 tons. One locomotive will do 
the work of from 15 to 40 horses or mules, according to the power of 
the motor. It hauls the cars from the entrance of the mine to the 
tipple, if there is no incline by which the force of gravity can be used. 
To handle a train of 20 or 30 cars, only a motorman and a brakeman 
are required. The locomotives vary in power, being built to work on 
grades as steep as 4 percent. As they range in weight from 10 to 20 
tons, the rails required for the tram road are very light. 

At the tipple the weighing, separating and loading of the cars or 
boats are done automatically. The tipple, which is merely a wooden 
trestle containing a movable platform and scales, is usually located 
directly above the railroac track, or at such an incline that the coal 
will fall into the cars by the force of gravity. A car is elevated at the 








tipple so that by opening one end the contents run out upon the sep- 
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aration screens and scales, which record the total tonnage. From the 
scales the coal according to its size falls into the cars, which are usu- 
ally made up intrains. As fast as a car is filled the locomative pulls 
the next empty car below the tipple, and thus the operation is contin- 
ued until the train is loaded. If it is desired to separate the coal into 
the three commercial sizes, three tracks are laid below the tipple, and 
three trains can be loaded at once. In connection with a number of 
the mines in West Virginia and in the George’s Creek and Cumber- 
land region of Maryland, as well as in Alabama, are coke oven plants, 
so constructed that the mine cars can be run from the entrance 
directly over the ovens, and their contents dumped through openings 
inade especially for the purpose, without the necessity of any manual 
labor except to guide the cars. 

The cost of coal mining by the modern process has been reduced to 
such a figure that the product has been sold at the tipple as low as 90 
cents per ton, at a small profit to the coal company. The actual cost 
of the coal placed on the cars ready for shipment has been reduced 
as low as 75 cents per ton in the districts referred to. Of course, these 
figures are subject to slight fluctuations, but it is calculated that 90 
cents per ton is the maximum cost of this production. Including the 
railroad and steamship tariff and the cost of transferring at the desti 
nation, American coal has been placed in French ports, for example, 
at $5 50 per ton at a profit to the shipper. Butitis believed that steam 
ships can be built especially for the coal trade which can carry a cargo 
to Mediterranean ports at less than $1 per ton freight, including wages, 
food for the crew, fuel and charges of every kind. This figure would 
enable coal of a superior quality to be sold abroad at less than $3 per 
ton, fully $2 less than the best Welsh product, 








Some of the Requisites of Modern Lighting Generator 

Sets. 

pe oe 

[A paper read by Mr. H. G. ReistT at the annual meeting of the Engine 
Builders’ Association. ] 

It will not be possible to fix absolute speeds for engines used for 

directly driving alternating current machines because currents of 


that in every single crank engine there is during each stroke or each 
half revolution a period of increasing speed and one of decreasing 
speed. With two cranks at 90° there will be four such periods during 
each half turn. With cranks set 120° apart there will, of course, besix 
such periods. The amount of fluctuation in speed is dependent on the 
number of cranks, the weight of the reciprocating parts, the length of 
the connecting rod, the proportion and adjustment of the valves and 
the weight of the flywheels. It is desirable to keep this variation with- 
in certain limits for the parallel operation of the generators, but more 
particularly to insure the satisfactory operation of synchronous appa- 
ratus, such as synchronous motors and rotary converters, from such 
circuits. 

When two generators are running in multiple, their mean speed will 
be the same, but the speed is variable as already explained, there is an 
instant during which one generator runs a little faster than the other, 
It will be seen that its potential wave will then get ahead of the wave 
produced by the other machine and in consequence current will flow 
into the second machine and tend to drive it asa motor. A little later, 
when the engines are further along in the revclution, these conditions 
will be reversed. This produces cross currents between the machines, 
which should be avoided. It might be prevented with duplicate sets, 
if the engines were synchronized ; that is, if they were run with the 
cranks of the machines in the same relative positions. The angular 
velocity of one engine is then the same as that of the other at all times. 
But this is not a practicable method of operation. This fluctuation is 
also liable to make synchronously driven electrical machinery drop 
out of step. In practice, the allowable variation is usually given in 
displacement in degrees of any point on the rotating mass from what it 
would have ifthe motion was perfectly uniform, which gives a value 
that is independent of the number of cranks of theengine. Steam en- 
gine intended for directly connecting to dynamos should not have an 
angular deviation of more than 2} to 3° of phase; or, dividing the num- 
ber by one-half of the number of poles of the generator to be driven, 
we get the allowable angular deviation in degreesof the rotating mass. 
Thus, a 40 pole machine should be driven by an engine whose motion 
is so uniform that a point on the rotating mass will not vary more than 


various frequencies are used for different classes or work, anddynamos| 2.5 


must be built with an even number of poles or, better yet, with a num- 
ber of poles that is divisible by four. The ordinary frequencies used in 
this country are 25, 40 and 60 cycles per second, but in Ex1rope the 
usual frequency is 50 cycles. To illustrate the variations in speed 
necessary for the various frequencies for 60 and 40 cycles, a speed of 
200 revolutions per minute may be used, but for 25 cycles the speed 
should be 187 or 214. 


= or } of 1° from the position it would have if the motion were per- 


fectly uniform. 

In order to obtain this result it is necessary to proportion the fly wheel 
to the other part of the engine, and no general rule can be given. The 
proportion of the connecting rod is a matter of considerable importance 
in this connection. (Mr. Reist here submitted data covering the fly wheel 


Similarly we can make 60 and 40 cycle dynamos | effect necessary to meet the above degree of regulation and submitted a 


to operate at 100 revolutions per minute, but the 25-cycle machines must | formula representing a safe figure for well proportioned engines. Mr. 


be driven at 94 or at 107. 


In working over a list of speeds for the| Reist’s formula covered 25 cycle, 40 cycle and 60 cycle machines, and 


various frequencies it will be found that a mean speed may be selected | was varied to apply to horizontal engines as well as vertical and to 
which in no case need be much departed from, so that it seems perfectly | single cylinder engines as well as compounds.) Jt would naturally be 
practicable to select a range of speeds for the various sizes of engines at | expected that a 3 crank engine with cranks placed at 120° apart would 
which they may be run without any changes except an adjustment of | require a lighter flywheel than one with two 90° cranks, but in work- 


the governor. 


Then by a careful selection of sizes, best ranged in geo-| ing out the forces of compound 3-cylinder engines, it is found that 


metrical progression, it will be feasible to keep down the number of | other conditions so far enter into the problem that no appreciably bet- 
machines very greatly, thus leading to the practicability of making |ter result is obtained than from a 2 crank cross compound engine. 


special tools for more of the parts and also to carrying parts in stock 
and helping toward quick deliveries. 


Ever since alternating-current machines have been built parallel 
operation has been discussed and tried, at first with great caution, but it 


We have given considerable thought to the selection of a range of |is at present the usual method of operation of installations, and experi- 
sizes and have come to the conclusion that if the units were so spaced | ence has taught us that any two alternators of the same frequency and 
that each one has a 50 per cent. increase over the one below it, there| potentials will operate in multiple satisfactory, if they are allowed to 


will be a sufficiently large number of machines to meet all ordinary|do so by the prime motor:, 
conditions. This conclusion has also been sustained by having had| machines in multiple when driven by water wheels. 


No trouble is experienced in operating 
There are also 


practical application in lines of generators and motors spaced in about] many installations of steam-driven alternators, ofttimes of different 
this way ; it is rarely that it becomes necessary to go to the expense of | types, both belted and direct connected, operating satisfactorily in 
developing anything between. This method of determining sizes neces-| multiple. The principal trouble experienced in the parallel operation 
sarily gives some of the machines on the list odd ratings, but this will] of alternators is due to the variation of the speeds of the machines with 
occur in any case many times with either the engine or the generator, | reference to each other, producing oscillations in the relative motions 


since one is rated in horse power and the other in kilowatts. 


of the two alternators. This produces cross currents and variations of 


The variation in speed given in some tables which we have prepared | the cut offs of the engines. 


allows the same engine to drive generators for the three frequencies 


In some cases the amplitude of these oscillations is limited in extent, 


standard in this country. With very few exceptions the total variation] while in others the disturbance is liable to increase with more or less 


in speed is less than 10 per cent., in most cases being not more than 24] rapidity until the machines drop out of step. 


In some cases the 


per cent. from the mean speed. For each capacity given, except the} machines may run in parallel for a considerable period, then by some 
smaller ones, several speeds are proposed to accommodate the different | change of conditions oscillations will begin, throwing the machines 


types of engine. 


out of step in afew seconds. The power to produce these oscillations 


Tn all reciprocating engines there is an intermittent speed, the speed | comes naturally from the steam and is caused by the intermittent 
gradually increasing during the stroke until such time that the power|action of the engine governors, which in their efforts to adjust them- 
applied is less than the mean power absorbed, after which the speed!selves to compensate for the speed variation cause a periodic delivery 





gradually decreases until steam isagain admitted, It will thus be seen'of steam. This delivery of steam by jerks keeps up the oscillation in 
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the same manner as the escapement keeps up the motion of the pendu- 
lum of aclock. The frequency of this variation is affected by many 
conditions aside from the flywheel effect of the rotating mass on the 
engines, such as the period of the engine impulses, the synchronizing 
power of the dynamo and probably the flywheel effect of any syn- 
chronous machinery driven by the current from the dynamo. 

The degree of retardation of the governor required by proper 
parallel operation must depend upon the combination of these effects 
and is consequently difficult to predetermine. There are, however, 
cases where a simple retarding device is not sufficient without seriously 
affecting the governing of the engine. A special device should be 
devised to cover a case of this kind. Engines that are directly coupled 
to alternators that are to be run in parallel should be provided with 
means by which the speed may be adjusted within a small range with- 
out throttling, while the engine is running. Such a device is very 
useful in bringing the machiues together without throwing them into 
parallel when one machine is loaded and the other is idle, otherwise it 
is necessary to throttle the steam for the engine without load to bring 
it to the speed of the loaded machine. This device would also be very 
useful for dividing the load between the machines, since, however 
carefully adjusted, high temperatures or some other local condition 
may throw them slightly out of adjustment. 








Some Electric Furnaces for Laboratory Use. 
a 
By Mr. Cuares L. Norton, in Electrical World. 

Believing that the experiences of the past 3 years at the Rogers 
Laboratory of Physics, Massachusetts Institute of Technology, in the 
use of several small electric furnaces, for laboratory instruction and 
for research work as well, may prove of value to later experimenters, 1 
am encouraged to give some of the details of construction and opera- 
tion of them, with suggestions concerning their modification for other 
work, 

Early in 1895 the difficulties of maintaining a sufficiently steady rate 
of heating for purposes of calibration of Le Chatelier pyrometers led 
us to make up a small muffle of fireclay which might be heated by 
means of a platinum wire wrapped around it and carrying a current 
of electricity. By the use of this little muffle we could expose the 
junction to be calibrated to as gradual a rise in temperature as was de- 
sired. We next made several larger furnaces in exactly the same 
way, and found them of service up to about 1,150° C., and that their 
deterioration was not nearly so rapid as that of a gas muffle of the 
same size. Later we have made use of nickel wire and carbon powder 
to act as the conductor whose resistance causes the development of 
heat. The success of these furnaces for use below 1,000° C. is un- 
questionable, and in careful hands work may be carried on for a long 
time at 1,250° C. without damage to the furnace. 

All our earlier furnaces were made out of the ordinary cylindrical 
porous cups used in batteries. The cups are about 2 inches in diameter 
and 5 inches or 6 inches deep. We wound around them spirally about 
15 feet of No. 28 B. & S. platinum wire, the spaces being from: } to } 
of an inch between wires. The best method of keeping the wires from 
getting together and becoming short circuited was to coat the cylinder 
after the wires were wound upon it with a thick paste of some non- 
conducting and refractory cement. It need not be at all strong—in 
fact, must not be, but merely to serve to keep the wires from falling 
together, without preventing a slight expansion and contraction. It 
is not necessary to cut or mould in the outside of the clay muffle, 
grooves or projection to keep the wires apart. 

The main difficulty arises from the slagging of the platinum with 
thé material in which it isimbedded. To wind the wire directly upon 
the clay is sure to cause slagging at 1,100° C. and a lining of asbestos 
is of very little help, if any. After long hunting we have found that 
the commercial carbonate of magnesia, such as is mixed with asbestos 
for use as a steam pipe cover, and some of the purest infusorial eartks, 
from California and Nevada, are the most satisfactory materials in 
which to bed the platinum wire. The occasional overheating and 
melting off of the platinum wire is to be expected if the furnace is 
used by those unfamiliar with its operation, and it is, therefore, wisest 
to put it together in such a way that it can be readily rewound and re- 
placed in its insulating packings. 

The detail of the construction used to accomplish this end is shown in 
the accompanying sketch, Fig. 1. The cylinder is first painted over with 
acoat of carbonate of magnesia mixed with water to about the con- 
sistency of cream. The wire should next be annealed, and then 
slightly crinkled by running it between a pair of loosely fitting gears. 




















Fig. 1.—Electric Furnace. 


This renders breakage of the wire by shrinkage less frequent. The 
wire may very conveniently be wound upon the cylinder in an engine 
lathe, the cylinder being mounted upon a wooden plug. The next 
step is to coat the wired cylinder with a second layer of the carbonate 
of magnesia paste. The lead wires can to advantage be made of 3 
strands of the wire which serves for the heating coil. 

The form and amount of the insulating packing which is to be built 
up around the furnace depend largely upon the particular use to 
which the furnace is to be put, but, in general, some such packing as 
the following will be found satisfactory. Cut out of asbestos mill 
board a collar, or washer, just large enough to slip over the front end 
of the cylinder, and let its outside diameter be 5 inches or 6 inches 
greater. This collar and cylinder may then be slipped into a section 
of steam pipe cover of any of the asbestos or magnesia varieties. A 
standard 8 inch or 10-inch cover makes a suitable casing for a muffie 
2 inches in diameter. The casing should be 6 inches or 8 inches longer 
than the muffle, to allow for packing at the back. 

The amount of current required to keep these small furnaces at a 
bright heat is not far from 3 amperes at 220 volts. The cost of running 
the furnace is, therefore, only a few cents an hour. 

A series of attempts at making muffles with a wire of nickel instead 
of platinum has shown that the slagging of the wire does not occur 
so readily as with platinum, but owing to its greater fusibility more 
care is needed in heating at a suitably slow rate. 

The carbon furnaces are of rather a different type and are not nearly 
so economical. Their range is, however, greater, being limited only 
by the melting point of the clay in the case of a clay muffle, and if a 
muffle of carbon be used the range is nearly or quite up to 2,000° C. 
For lecture purposes a carbon furnace can readily be made by packing 
about a small porous cup, or a regular ‘‘D” muffie, a finely powdered 
mass of coke, and inserting the end of a carbon plate or rod in the 
coke on each side of the muffle. On applying a suitable voltage to the 
carbon rods a current of sufficient strength to heat the whole flows 
through the carbon. If, instead of a clay cylinder, we use a cylinder 
made of coke pressed together with some sticky hydrocarbon and then 
baked, we may carry the temperature well above the melting point of 
platinum. The coke powder requires constant stirring and the carbon 
cylinder slowly oxidizes, and crumbles. A sketch of this furnace is 
given in Fig. 2. 


« 





Fig. ‘2.—Electric Furnace. 


A small reduction furnace for making calcium carbide or carborun- 
dum for lectures may he made of a half dozen bricks, a pair of electric 
light carbons, and a couple of retort stands. In the furnace sketched 
in Fig. 3 I have readily prepared calcium carbide and carborundum in 
a few minutes with a current of 50 amperes at 110 volts. 












Do! 


Fig. 3.—Electric Furnace. 





The use of electric heating devices has rendered possible such a com- 
plete control of temperature conditions that a very great field of tem- 
perature research is rendered available. A second and equally 
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important advantage to be gained in the use of the electrical furnace 
in the laboratory is its freedom from fumes and dust which might 
cause injury to the contents of an ordinary combustion heated fur- 
nace. 

The closeness of regulation of these small electrical muffles is sur- 
prising. I have found no trouble in holding them at any desired tem- 
perature up to 1,000° C., with a precision of between 4° and 5°. The 
smallest amount readable on the pyrometer scale was 4° so that with a 
method of reading smaller changes of temperature, and a more gradual 
introduction or removal of external resistance to control the current, 
a still more close regulation might be obtained. 

As instances of the work which may be done upon furnaces of this 
kind I will mention the theses of 3 students in mining engineering— 
Messrs. Badlam, Roberts and Dorey—who graduated last year from 
the Institute. Mr. Badlam, to whose ingenuity much of the detail of 
this furnace is due, and who was the originator of the crinkling of the 
wire asa method of preventing the rupture of the wire by shrinkage, 
made a muffle about 2 feet long for the study of the effects upon stecl 
of heating to different temperatures with a subsequent cooling at any 
desired rate. I know of no‘other device in which one might, for in- 
stance, heat 1 bar of steel to 845° C. and allow it to cool to 100° C. in 
just 8 hours, to take the next bar and heat it to 850° C. and then cool 
at the same rate, and so on. 

Dorey and Roberts used a similar furnace to study the decomposi- 
tion of zinc sulphate as the temperature rises. Here it was necessary 
to be certain that the furnace was free from all fumes, and also to 
make the temperature, while gradually rising, pause if we desired at 
any point long enough to allow of as careful an examination of the 
contents of the furnace as was needed. 








SPECIAL ENGLISH CORRESPONDENCE. 


alas sical 
CoMMUNICATED BY Norton H. Humpurys. 
SALISBURY, ENGLAND, Dec. 10, 1900. 
The Report of the Proceedings at the Meeting of the American Gas 
Lighl Association.—Mr. A. G. Glasgow and the Price of Petro- 
leum.—Mr. Thos. Fletcher on Gas Fires.—Mr. Dibdin on Gas of 
Various Qualities. 

In common with other readers of the AMERICAN Gas LIGHT JOURNAL 
in England, I have experienced considerable disappointment at finding 
that the report of the proceedings at the meeting of the American Gas 
Gas Light Association, instead of being published verbatim as in 
previous years, has been cut down by authority to a limited abstract, 
and that the official pruning knife has been energetically applied to the 
viva voce portions, which, with no offence to the writers of papers, are 
in many respects the most interesting. And the sufferers by this pro 
ceeding are not confined to outsiders, as many members of the Asso 
ciation would be unable to attend the meeting and must therefore pos 
sess their souls in patience until they get the official report. The full 
text of a paper, without the resulting discussion, is something like the 
play of Hamlet without the leading character. In the present case, 
when the meeting follows close after the visit of a deputation from the 
Association to Europe, which deputation carried out to the letter a pro 
gramme extending over thirty days, it is a special disappointment to be 
debarred from reading the utterances that have reference to the princi 
pal topics of the day, as there is always a considerable amount of agree 
ment between these topics on both sides of the Atlantic, and Associa 
tions meeting several thousand miles apart, but within a few days of 
each other, frequently discuss subjects of identical character. The 
Council of the Association no doubt have something to say on behall 
of their action in departing from the general practice, and I trust the 
advantages which they expect to secure may be realized; but at the 
same time it is to be hoped that their example will not find general 
acceptance. At most Association meetings the majority of the mem- 
bers are absent, as an attendance equal to one-half of the membership 
list would be considered an excellent showing, and many are detained 
against their inclipation. As a rule the members attend if possible, and 
the men whose ideas of membership are confined to a perusal of the re 
ports as published in current literature are few and far between. So it 
is hard that the absent ones should be debarred from the opportunity of 
learning all about the meeting at the earliest possible moment. Eng- 
lish Associations have for many years been unanimous on the subject 
of welcoming the representatives of our special literature at their meet- 
ings and of leaving them free to report anything and everything. 

The price of petroleum in England, which has advanced from about 
3d. per gallon in 1895 to something over 5d. in 1900, has naturally cre- 
ated some anxiety amongst manufacturers of water gas, and it is re- 





assuring to find such a good authority as Mr. A. G. Glasgow, writing 
to the Journal of Gas Lighting to express the opinion that the average 
present price of gas oil, ex tank steamer, is 3d. per gallon, and that within 
the limits of human foresight there is no reason to believe that it will 
rise above this figure in the future. The recent high prices, he says, 
may prove to be a disguised blessing, as having given a tremendous 
incentive to oil exportation throughout the world. In the United 
States the West Virginia district has been opened up and is said to give 
a better yield than the Pennsylvania oil fields, and the Americans have 
been induced to eliminate the uncertain question of Atlantic export by 
constructing ocean tankage sufficient to carry their gas oil trade and 
give them complete control of their freights. In 1897 Atlantic tank 
transport reached 32s. 6d. per ton, having previously been as low as 
9s. 6d., and the difference between these extremes represented over 1d, 
per gallon of oil, whereas 0.6d. per gallon is reckoned a fair normal 
charge for transatlantic carriage. A reduction of 36 per cent. in the 
price of petroleum, apart from the assured reduction in the future cost 
of transportation, are the conditions that usher in the New Year. As 
regards the progress of water gas in England, the extensions of the 
process undertaken during the current year aggregate a capacity of 
over 40 million cubic feet daily, being 50 per cent. greater than the ex- 
tensions of 1899. Gas companies who have not adopted the process 
will share in the benefits due to the fact that the consumption of gas 
oil in the United Kingdom is now 150,000 tons per annum, displacing 
1,600,000 tons of coal, and consequently 1 million tons of coke. Toa 
great extent the manufacture of oil gas is confined to the winter season 
and the quantity above mentioned represents half the total annual con- 
sumption of coal and cannel by the three London gas companies. But 
for water gas the coal and coke markets would be burdened by these 
additional requirements and supplies. Mr. Glasgow also claims that 
the manufacturer of water gas in England is better off in 1900 than he 
was in 1895. According to the results at Beckton, as quoted by Messrs. 
Paddon and Goulden in 1895, an oil costing 3}d. per gallon in the store 
tanks yielded 900 candle feet per gallon. The improved character of 
the oils and plant now supplied increased this yield on an average over 
60 per cent., so that the same economic conditions would exist if oil 
were now 53d. per gallon. The process had to compete with cheap coal 
in 1895, which is not the case now. 

One great difficulty in the way of the extended use of water gas in 
inland towns is the cost of freightage. It is one thing to apply that 
process in a works situated on the water side in such a position that the 
ocean going steamers can be brought up to the storage tanks and made 
to deliver directly into them, and another thing when the gas works 
is 60 miles or so inland and perhaps a mile from a railway station. 
There is no doubt about the wisdom of having two strings to one’s bow, 
provided that the second string is quite independent and out of sym- 
pathy with the first. But if the twostringsare of similar character and 
affected equally by similar conditions, they do not offer much improve- 
ment upon one. Unfortunately there appears to be a certain amount 
of fellow feeling between coal and oil, and a rise in the price of one 
means a rise in the price of the other, both being affected by the gen- 
eral state of trade. I do not know how far the removal of the large 
quantity of coke from the market, to which may be added the quantity 
consumed by the water gas apparatus, has affected the coke trade. But 
certainly the market for that residual has never been in a stronger con- 
dition. Many are able to realize an average return per ton of coke 
sold considerably larger than the average cost of coal on the works. 
Notwithstanding a mild October, November and December, so far as 
we have gone, thestocks are low and thedemand brisk. Taking things 
all round, we may look with satisfaction on the labors of Mr. Glasgow 
and others who are interested in the cause of water gas, and wish them 
even greater success in 1901 than that which they claim for 1900. 

Mr. Thos. Fletcher, of Warrington, has published some useful in- 
formation on the subject of gas fires in living rooms, based on his own 
experiences, which will be very welcome to all believers in the fuel 
capabilities of ordinary illuminating gas. Thelast few years have seen 
a great advance in the use of gas fires, and many householders will be 
found to have, not one, but half a dozen or more. Mr. Fletcher arrives 
at the conclusion that an incandescent fire with an air warming ar- 
rangement is by far the cheapest method of heating, and that with 
proper ventilation and an absence of down draught in the flue a room 
can be comfortably warmed and the atmosphere kept as fresh and sweet 
as with an open coal fire, with little greater cost than coal. He 
states that a flueless or condensing stove burning continuously 
night and day in a room 14 feet square and 10 feet high, with 
sufficient ventilation for ordinary use, would maintain a rise of 
30° over the outside temperature, but would take several hours 
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to approach this result in the first place, as the walls have to be raised to 
the temperature before the heat can be maintained. The necessity for 
heating the room some hours before it is wanted can only be overcome 
by a fire or stove largely in excess of the ordinary power required. If 
a warm air stove is used with a flue and controlled ventilation a rise of 
about 23° may be obtained, but if the stove is used in the day only this 
will not be reached till late in the day. Aroom of the size above named 
does not require an average of more than 60 cubic feet of gas per day 
of 12 hours for the winter six months, if the fire is properly attended to 
and no waste or overheating allowed. It is difficult to decide whether 
to have asmall fire with limited consumption, which will certainly be un- 
satisfactory in severe weather, or to have a large one and to regulate it 
as required. The latter is the more comfortable and not more costly if 
properly looked after, but gas fires should in any case be under the 
control and supervision of the person who has to pay the gas bill. The 
oppressive feeling sometimes said to be caused by gas fires is entirely 
due to down draught or the escape of products of combustion into the 
room, and for this reason flueless stoves should not be used in living 
rooms or when the ceiling is low. 

Unfortunately gas fires are not like cookers, in use every day. At the 
best they stand idle during the summer season when their aid, so far 
as the expense at a gas works are concerned, would be most valuable. 
Even in the winter the extent to which they are used will vary from 
day to day according to the climate. For example, I am at present 
writing in a room provided with a very efficient gas fire, but although 
the season is close on to midwinter, the mildness of the weather has 
rendered the stove unnecessary, and it has not been lit for a week. It is, 
therefore, a mistake to incur a large outlay in introducing gas fires. 
although such an outlay would be quite correct in the case of cookers. 
For the same reason a large gas fire connection will add to thetroubles 
of the gas manager during the dark winter season, in a variable climate 
such as we are used to in England. 

Some twenty years ago the late Dr. Siemens talked about supplying 
two distinct qualities of gas, one for illuminating, the other for fuel 
purposes. His idea was to take the best of the gas from a retort, say. 
the first three hours of the charge, and send it into the illuminating 
holder, while the remainder was by-passed into the fuel gasholder. 
There are many practical objections to the plan which were pointed 
out and suggested at thetime. But the position of things which at- 
tracted Dr. Siemen’s attention has since tended to become more acute 
At first gas was looked upon as a lighting agent and valued only fur 
its illuminating power as indicated by the photometer. But at a very 
early date the utility of gas as a heating agent became evident, and 
from the humble kettle boiler and cylindrical stove there has been a 
steadily increasing development of apparatus intended to utilize no! 
the lighting but the heating power of gas. And the latter property has. 
through the agency of the incandescent light, stolen a march into the 
preserves of illumination. So we now have the incandescent mantle, 
the cooking stove, the gas fire and the gas engine, to say nothing o! 
numerous special technical applications of gas, all demanding a ga: 
that may be “blue,” if only it gives plenty of heat. While on the 
other side there is only the flat flame burner, which gives value in some 
degree proportioned to the illuminating power of the gas. So th 
calorimeter increases in practical value year by year, while the pho- 
tometer declines. The position is emphasized by the fact that the fla 
flame seems to be regarded as having reached its zenith and to be in 
capable of further improvement. At any rate, it has remained un 
altered during a period that has seen a radical change in gas heating 
and incandescent appliances. Gas engineers are now between twi 
stools and do not know whether it is best to adhere to the old establishec 

lines of valuing gas according to the photometer and sv meeting the 
demands of the flat flame consumers or to look after the rapidly increas 
ing demand for a gas of heating value oniy. The flat flame party have 
a powerful champion in Mr. Dibdin, late Gas Examiner to the London 
County Council, and of portable photometer fame. Ina paper read 
before the Society of Chemical Industry a few days ago Mr. Dibdin 
quoted the results of experiments with various flat flame burners and 
different qualities of gas, arriving at astonishing results. He claimed 
that the user of a No. 4 Bray’s burner would be as well off with 19- 
candle gas at 4s. 6d. per 1,000 cubic feet as with 14-candle at Is. 6d. 
But when a No. 5 burner was used the value of a 19 candle gas would 
be only 3s. 7d. Figures obtained for one burner over 12 to 19-candle 
gas, however, are of very little practical value, because the consumer 
does not keep to any one size of burner, and in practice a rough and 
ready process of natural selection goes on resulting in an approxima 
tion towards the burner best suited for the particular kind of gas. 


the adoption of a water gas process, resulting in the consumer being 
supplied with a mixed gas. But Mr. Dibdin’s laboratory results do not 
obtain in practice. If a consumer supplied with 19 candle gas and 
using a No. 4 Bray burner had the quality of his supply lowered to 14 
candles, he would not continue to use the same burner, with the un- 
fortunate effects above indicated, but would change it for a larger one, 
ana with considerable advantage. Some of Mr. Dibdin’s samples of gas 
were simply ‘‘ corked” 16 candle gas, impoverished by washing with 
linseed oil, or enriched with petroleum as required, and thers is nothing 
whatever to show that the properties of an artifiically prepared 14 or 
19 candle gas, as the case may be, are the same as those of a 14 or 19- 
candle gas that was turned out from the works as suck in the first 
place. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
a 

Mr. EpwarD Marr has resigned the position of Superintendent to 
the Paducah (Ky.) Gas Light Company to accept the responsible berth 
of General Manager to the Lancaster (Ohio) Gas Light and Coke Com- 
pany. He is a capable, clever fellow, and the change means promo- 
tion for him in the broadest sense. He is bound to succeed. He as- 
sumes his new duties the Ist prox. 





Tue Riter-Conley Manufacturtng Company of Pittsburgh, Pa., has 
been awarded the contract for the construction of a gasholder for the 
Laclede Gas Light Company, of St. Louis, Mo. The holder is to have 
four lifts and is calculated to retain 4,000,000 cubic feet. The tank is 
to have a diameter of 210 feet. 





Mr. W. H. Taytor, of New York city, has been appointed Superin- 
tendent of the Gas Company of Paris, Ky. 





WE regret to report the death of Mr. W. C. Abel, Resident Engineer 
of the Atlanta (Ga) Gas Company, who died at his home, 42 West 
Baker street, Atlanta, the morning of the 2ist inst. Deceased was 
born in Germany, December 16th, 1842, and came to America in 1870, 
settling in Indianapolis, Ind., where he entered the service of the 
Indianapolis Gas Company. In 1876 he accepted a position with the 
Chattanooga (Tenn.) Gas Light Company, remaining there until 1883, 
when he accepted the position of Superintendent of the Atlanta (Ga.) 
Gas Light Company, in which corporation the city owned quite a 
block of stock. When the city’s stock was sold and the opposing gas 
interests of Atlanta were consolidated, Mr. Abel was appointed Man- 
ager of the Company, which position he held until 1898, when failing 
health obliged him to visit Mount Airy, N. C., in the hope of bettering 
his physical condition. His sojourn there benefitted him greatly, and 
on returning to Atlanta he was reappointed Superintendent of the 
Atlanta Company, and later on was designated its Resident Engineer, 
which position he held at the time of his death, He is survived by his 
wife, four sons and three daughters. For the main facts in this men- 
tion we are indebted to Mr. W. L. Cosgrove. 





Tue American Bridge Company is a busy concern just now. It has 
aken a contract for three large viaducts on the C. B. & Q. Railroad, 
and is also building a 300 foot draw-span for the same Company. The 
Rock Island Railroad has also placed a contract for 3,000 tons of 
material, to be delivered during 1901. Among other large contracts 
that the Bridge Company has received we note the following: The 
highway bridge at 145th street, New York ; two large viaducts for the 
Oregon Short Line ; 25 highway bridges in the State of Kansas ; the 
structural steel work for the new 14 inch continuous mill for the Car- 
negie Steel Company at its Duquesne steel works ; the structural steel 
work for the new armory at Median, N. Y., and a large steel building 
to be used as a blacksmith shop fo. the Atchison, Topeka and Santa 
Fe Railroad, at Topeka, Kan. 





Tue Palmyra (Wis.) Gas Company's plant was destroyed by an 
explosion about a fortnight ago. It was a calcium carbide affair. 





J. Epwarp ADDICKS is again trying to get a chance to make some 
use of the plant which he constructed some years ago in Wilmington, 
Del., and which plant is supposed to be the property of the Oxy-Hy- 
drogen Gas Company of that city. The works are there but the local 
Board of Streets and Sewers will not issue the permission necessary to 
enable the Addicks Company to open the streets for the purpose of 
placing mains. In all his attempts to secure an order from the courts 
compelling the Board to grant the necessary permission Addicks has 





Very similar results, accoiding to Mr. Dibdin, are brought about by 





been defeated, and it is quite likely a similar fate will overtake his 
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present move, which is in the nature of an application for mandamus 
from the Supreme Court. 





Mr. A. M. GrawaM, of Clyde, N. Y., has leased the gas piant of the 
Clyde (N. Y.) Gas and Electric Company, and will rebuild the same. 
It is sadly in need of reconstruction. 





PURSUANT to a resolution of the Common Council, the City Clerk 
of Willimantic, Conn., has given the public notice required by its 
charter, that the city of Willimantic will make application to the next 
Connecticut Legislature for an amendment to the city charter grant- 
ing it authority to construct and operate a lighting plant for muni- 
cipal and domestic lighting, by utilizing its surplus water power at the 
Natchang pumping station, and without being compelled to purchase 
the plant of the Willimantic Gas and Electric Lighting Company, as 
the existing law directs. 





Mr. T. H. Briaas, has been appointed ‘‘ outside man” by the pro- 
prietors of the Logan Iron Works, vice Mr. Horace N. Dougherty, 
whose acceptance of the Vice-Presidency of the M. H. Treadwell Com- 
pany, of New York, was noted by us some time ago. Mr. Briggs is no 
novice in the service of the Logan Iron Works, and his promotion is 
a well deserved one. 





THE Louisville (Ky.) Times, says that the Louisville Gas Company 
now has 16,000 patrons using illuminating and fuel gas. On January 
1st, when the price of illuminating gas is to be reduced to $1 per 1,000 
cubic feet, it is expected that the number will soon be increased to 
20,000. Since the reduction was announced many persons who have 
never used gas have made arrangements for service connections. The 
city government has been drawing annual dividends of $46,000 from 
the Gas Company. Those dividends help to pay the city’s public 
lighting bills for electric lamps and for gas used in the public build 
ings. The officers of the Gas Company are confident that in the near 
future it will be the only Company furnishing illuminating gas in 
Louisville, as provided in its charter and contract with the city. 





A SPECIAL election will be held early in January by the voters of 
Brookfield, Mo., fo determine whether an application by certain 
capitalists to operate a gas plant there shall be granted. 





THE proprietors of the Portland (Me.) Gas Light Company have 
sensibly agreed upon making important main extensions next season. 
At least one suburban Portland district should have been piped for 
gas 5 years ago; but that is not Mr. Yorke’s fault. 





THE owners of the Jenkintown and Cheltenham (Pa.) Gas Company 
have agreed to light on public account the adjoining district of 
Ogontz Park. This agreement means the placing of a fair length of 
gas main. 





Tue North Jersey Gas Company, according to its articles of incor- 
poration, has been organized for the purpose of supplying gas ‘‘ from” 
North Paterson. Its nominal head is Daniel W. La Fetra, of Ridge- 
wood, N. J., and associated with him are the following nominees: F, 
W. Furman, G. A. Hunsiker, A. J. Clark, H. J. Westhoff, H. Cook, 
C. C. Scott, J. J. Delaney, J. Saladdi, I. Myers, S. E. Barnes, and 
J.M. De Baun. The initial President is Mr. Irving Myers, and his 
co-elected Secretary is Mr. S. E. Barnes. The concern has ample 
capital, which is fixed as a starter at $1,000,000. The combination de 
clares that it will construct a gas plant in Paterson, if it can secure a 
franchise. Krom our point of view just now there will be very little 
done successfully in the instance of the ‘‘ if.” 





A CORRESPONDENT in Cincinnati, Ohio, writing under date of the 
2ist inst., says: ‘‘A special meeting of the shareholders of the Cin- 
cinnati Gas Light and Coke Company was held yesterday, at which it 
was unanimously voted to increase the capital stock from $9,000,000 
to $9,500,000. The meeting wasa brief one. Mr. W. T. Irwin was 
Chairman, and the only business that came up was the question to 
consider which the meeting was called. The Directors will now take 
action on the issuance and distribution of the additional capital stock 
thus authorized, and it is expected that the stock will be sold to the 
stockholders at par, every holder of 18 shares of stock being entitled 
to a full share of the new stock at par, and holders of less than 18 
shares to their pro rata of the new stock in scrip. The new stock is 
wanted by the Company for the purpose of paying for the extensions 
into the suburbs and outlying villages that are being lighted by the 
Company, and also for the purpose of making improvements on the 
West End plant. A large tract of ground was bought by the Company 
just east of the West End plant some time ago, and it has been known 
for some time that it has been the intention to build along trestle from 
the C. and O. coal terminals down to the plant. Other improvements 
are also intended that will take a good deal of money to put through.” 








Mr. CHAR es M, GiBson has been appoihted Superintendent of the 
Albion (N. Y.) Gas Company. 





A CORRESPONDENT, writing from Bridgeport, Conn., under date of 
the 2ist inst., says: ‘I inclose you the official application made by the 
parties who are seemingly anxious to engage in the gas business at 
Naugatuck, a place not far from here.” The notification or application 
is as follows: ‘‘We, Jno. H. Whittemore, Arthur H. Dayton and 
Henry H. Squire, all citizens of Connecticut and residents of the bor- 
ough and town of Naugatuck, in New Haven county, hereby respect- 
fully petition your Honorable Body that there be granted to them and 
to such persons as may be associated with them, a charter of incorpo- 
ration for the purpose of manufacturing, distributing and selling gas, 
to be made from coal, oil or any other substance or substances, in the 
borough and town of Naugatuck, to be used for lighting, heating, fur- 
nishing of power, and for any other purpose or purposes for which gas 
can be used, with the privilege of laying, using and maintaining pipes 
in and through the streets and highways in the borough and town of 
Naugatuck, to distribute and supply such gas. The proposed capita 
stock of said corporation is $15,000, with power to increase to $100,000.” 





Tuis application, of course. was made to and will be considered by 
the next General Assembly, State of Cennecticut, to be convened next 
year. 

BraziL, Ind., wants a gas plant of the artificial sort, and the resi- 
dents thereof seemingly favor the constructing and operating of sucha 
plant on municipal account. ‘ 








WE are informed that the Wyandotte (Mich.) Council has accepted 
the proposition of Messrs. August Loeffler and William Gartner for the 
establishment at that point of a gas works. Under the terms of the 
agreement the grantees are guaranteed a 30-year franchise, they to 
supply manufactured gas for illuminating purposes at the rate of $1.40 
per 1,000 cubic feet, with a discount of 15 cents per 1,000 cubic feet for 
prompt payment, the rate fora fuel gas supply to be $1.25 per 1,000, 
with a discount equal to the discount for illuminating use. They must 
furnish free connections and put down piping to and set fixtures in 
houses at actual cost. It is also agreed that the selling rates shall be 
reduced 5 cents per 1,000 cubic feet when the consumption shall have 
reached 10,000,000 cubic feet per annum. It is also binding that the 
grantees shall put into the city treasury 5 cents per 1,000 cubic feet of 
yas sold. 

RELIABLE capitalists in Duluth, Minn, are bargaining for the right 
to supply gas in the villages of Ironwood and Hurley, Wis. Iron- 
wood at present has an electric lighting plant, but the service there- 
from is very unsatisfactory. 








A CORRESPONDENT forwards the following, from the San Francisco, 
Cal., Examiner, dated the 20th inst.: ‘‘ Througk the construction of a 
conditional clause in a deed whereby W. M. Mendenhall, 15 years 
ago, transferred to the Livermore Gas Light Company a $200 lot in 
the town of Livermore, Mendenhall was to day granted judgment by 
Superior Court Judge Ellsworth, under the terms of which the lot, to- 
gether with an electric lighting plant now located on the property, re- 
verts to Mendenhall. The property is now valued in round figures at 
$25,000. Fifteen years ago Mendenhall was President and a heavy 
stockholder in the Livermore Gas Light Company, and when ad- 
ditional land was needed he deeded a lot to the Company on the con- 
dition that it was not to be used for any other than gas works pur- 
poses, the penalty for a violation of which condition was that the land 
should revert to the grantor.” 





Weare pleased to note that very few men like Mr. Mendenhall were 
ever found in the gas business. It is doubtful, though, whether he 
will in the end get, even through the law, the sued for square of earth. 





THE following announcement made by President Latrobe, of the 
Baltimore Consolidated Gas Company, as per the columns of the Balti- 
more Herald of the 20th inst., goes to show that Mr. Dickey’s try at 
the Company’s internal management is of the potent sort—the an- 
nouncement has to do with a shaving of the gas selling rate in which 
shaving the city will be the main gainer: ‘‘ For all gas consumed by 
one person, firm or corporation in excess of 10,000 feet up to 25,000, 
through one or more meters on the same premises and during the same 
month, a discount of 5 cents per 1,000 will be allowed. On all gas 
consumed by the same person, firm or corporation over 25,000 feet, 
through one or more meters on the same premises and during the same 
month, a discount of 10 cents per 1,000 will be allowed. These allow- 
ances are made provided the bill is paid at the Company’s office on or 
before the date of its maturity. The result of this action of the board 
will be to give the city gas for $1 per 1,000 feet. This scale of prices 
goes into effect on and after the taking of the index from the meter in 








the month of January.” 
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In the reorganization of the Portsmouth 
(N. H ) Gas, Electric Light and Power Com- 
pany, the announcement of the change in 
ownership of which was made by ussome time 
ago, the following officers were elected: Di- 
rectors, W. D. Lovell, A. E. McReel, E. L. 
Pride, F. M. Sise and Chas. H. Tenney ; Presi- 
dent, W. D. Lovell’; Vice-President, Chas. H 
Tenney; Superintendent, A. E. McReel ; Clerk, 
H. S. Lord. aa 

CertTalN residents of the district contiguous | * 
to Choteau and Newstead avenues, St. Louis, 
at which point the Laclede Gas Light Company 
proposes to construct its huge new storage 
holder, have filed many and voluminous pray- 
ers with the Building Department that the 


‘Company be not permitted to go on with its 


construction. Toan outsider it looks that the 
plaints must go unheeded, for the Company 
owns the land. 





The Market for Gas Securities. 





A sharp rise in Consolidated gas was the 
feature of the week in local gas securities. The 
high price init was made yesterday (Thursday), 
when it touched 1973. Realizing sent the rate 
back to 195. The opening to-day (Friday) was 
made at 1954 to 1953, and after fairly good 
trading at some advance, the closing was made 
at 1954 to 196. The quotations for Mutual and 
Standard are nominal. A dividend of 24 per 
cent. on the preferred of the latter has been 
declared. There is nothing of moment to re 
port in connection with the local situation other 
than to say that the Companies are doing a 
phenomenal business. 

Brooklyn Uuion sold yesterday at 180, and 
Peoples, of Chicago, on information to the 
effect that the trouble between it and the 
Ogden Company was permanently settled, 
sold up to 110. Jt opened to-day at 106% bid, 
and closed at 104 bid. Baltimore Consolidated 
has again crossed the 60.mark. Lacledes are 
stronger, as in fact may be said about every 
gas stock on the list. 

The shareholders have indorsed the propo- 
sition to add $50,000 to the capitalization of the 
Cincinnati Company. 





Gas Stocks. 
———— 
by George W. Close, Broker and 
Dealer in Gas Stocks, 


16 Watt Srazet, New Yorx Cirx. 





DecemBer 31. 


87 Allcommunications wiil receive particular attention. 
(™ The following quotations are based on the par value 
of $100 per share. 


















Standard..........s00-se000+ 5,000,000 
Preferred . 5,000,000 
Bonds, ist Mortgage, Bs 1,500,000 

YOnKErS .....cccccccsccesees 299,620 


Out-of-Town Compantes. 








Srockiy= Union .....6++0002 15,000,000 
“* Bonds (5's) 15 000,000 
Bay State........... seeeee 50,000,000 
“* Income Bonds... 2,000,000 
Binghamton Gas Works... . 450,000 
“* Ist Mtg.5’s........ 503,000 
Bostun United Gas Co,— 
1st Series S. F. Trust.... 7,000,000 
= °° - “4... 8,000,000 
Buffalo City Gas Co........ 5,500,000 
bi Bonds, 5’s 5,250,000 
Capital,Sacramente . 500,000 
Bonds (6’s).. see 150,000 
Central San Francisco..... 2,000,000 
Chicago Gas Co. Guaran- 
teed Gold Bonds........ 7,650,000 
Cincinnati G. & C.Co....... 8,500,000 
Columbus (0.) Gas Co., ist 
Mortgage Bonds.......... 1,500,000 
Columbus (0.) Gas Lt. & 
Heating Co ....+++.+.-..- 1,682,750 
Preferred.....ccccces-ss 3,026,500 
Consumers, — City 
Bonds ....sseee0- 





Mortgage, 6’s....... eeee 
Chesapeake, ist 6's. .... 
Equitable, ist 6’s. .. 








Consolidated, ist 5’s.... 
Consolidated GasCo.ofN.J. 1,000,000 
“* Con. Mtg. 5’s...... 380,000 

Consolidated G. & E. Co.’s., 
Little Falls, N.Y.. 90,000 
BORER cccocesces 75,000 
Detroit City Gas Co.. 4,560,000 





“ Prior Lien 5’s....... 4,737,000 


Detroit Gas Co., 5’s.... .... 881,000 
© INC. BB. cccccrccccee 16,000 
Equitable Gas & Fuel Co., 
Chicago, Bonds........... 2,000,000 
Eesex and Hudson Gas Co. 6,500,000 





Grand Rapids Gas Lt. Co. 1,000,000 
“ Ist Mtg. 5's. 1,225,000 
Hartford.......sse00+ 750,000 


Hudson County Gas Co., “ot 





% Ist Mtg. 5°S....0000 
Kansas City Gas Light Co., 












Madison Gas & Elec. 0. 400,000 
ha Ist Mtg. 6’s........ 350,000 
= 6 per cent, "scrip, 

due 1901,.....06+ 100,000 

Montreal, Canada ...... sees 2,000,000 

Newark, N.J,,Con.GasCo 6,000,000 
Bonds, 6'S...ssseeeeeee4 4,600,000 

New Haven......... + — 1,000,000 

Nashville Gas Lt. Co. 1,000,000 

Oakland, Cal....... 2,000,000 


« Bonds....++++++ 750,000 
Peoples G. L. & Coke Co., of 

Chicago......ssese.+e0+4 25,000,000 
Peoples Gas Lt. & Coke Co., 





Chicago, 1st Mortgage.... 20,100,000 

2d 6 sees 2,500,000 

Rochester Gas & Elec. Co.. 2,150,000 

Preferred......+sees++++ 2,150,000 
Consolidated 5 














St. Paul Gas Light Co. 
1st Mortgage 6's. 
Extension, 6°S.....- 
General Mortgage, 

St. Joseph Gas Co..... 
“ Ist Mtg. 5's... 
























































100 182 
100 190 
1,000 116 
500 «=: 130 
100 «177% 
1,000 116 
50 1 
1,000 
100 30 
1,000 V64q 
1,000 82 
1,000 47% 
100 7 
1,000 68 
50 
1,000 ‘“ 
. 106 
1,000 104 
100 1% 
1,000 106 
100 60 
100 4 
1,000 = 102 
50 (215 
100 «60 
100 12 
1,000 80 
100 
50 95 
1,000 99% 
1,000 100 
100 et 
1,000 
35 
85 
<< 60 
50100 
1,000 a 
25 «240 
25 
101 
50 
ee 89 
50 70 
1,000 101 
1014 
i 
26 
107 
40 
60 
110 
100 62 
1,000 10244 
25 ” 
100 182 
2% 280 
50 «0 
46 
100 104 
1,000 9034 
1,000 104 
50 88 
50.08 
87% 
47% 
47 
88 
81 
9614 
¥ 
884 
Ww3y 





















N. ¥. City Companies. Capital. Par. Bid. Asked. 
Consolidated.......... ++ ++++$54,505,200 100 «19544 19554 
Central Union, Bonds, 5's. 3,000,000 1,000 10834 1094 
Equitable Bonds, 6’s........ 1,000,000 1,000 105 oe 

“ — 1et Con.5’s....... 2,300,000 1,000 120 ee 
Metropolitan Bonds ee 658,000 - 108 112 
MUTUAL. ceeseeeees 3,500,000 100 295 209 

“Bonds... 1,500,000 1,000 100 10% 
Municipal Bonds.........0+. 750,000. = se 
New Amsterdam Gas Co. . 

Bonds, 5°S seseeeeeseeeee 11,000,000 1,000 1084 109 
Northern Union, Bonds, 5's.” 1,250,000 1,000 104 10444 
New York and East River . 

Bonde ist 5'S...+..s+e0ee 3,500,000 1,000 106 10896 

* 1st Con. 5's “3: . 
Richmond Co., 8. I..... 348,650 50 70 * 
= seeeees 100,000 1,000 oy « 








97 
107 


150 
153 
114 


119 
14 


9% 


10444 


103 

216 
6044 

1s 


112 
16 


100 
100 
7. 
100 
101 
91% 


101 
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DIVIDEND ) NOTICE. 


OFFICE OF THE Uncen se ls Gas IMPROVEMENT Co., 
N. W. CoRNER —_ one ARCH Sts. 
,Pa., Dec 13,1900. § 
The Directors have this day eutinal a quarterly dividend 
of 2 ie r cent. (one dollar per share), payable January 15. 
1901, 9 stockholders of cre at the close of business, b 
2v. ‘Cheek’ will be maile 
32-4 LEWIS LILLIE, Treasurer, 





WANTED, 
Foreman for a Gas Plant, 


Now maktng 50 000 cubic feet per day. Must understand gas 

making, care of boilers and all gas a Nery laying mains, 
etc. Give references and salary to begin. 

Address, ** COAL GAS, mw ISCONSIN, 


1333-2 are this Journal. 





WANTED, 


Second-Hand Scrubber, Condenser and 
Exhauster, 


With by-pars and valves, for small coal gas plant. Give 
price, condition and sketch of same, showing dimensions. 





1338-2 Address, ‘* X.,"’ care this Journal. 


RETORT CARBON. 


FOR SALE.—About_25 
tons of high-grade Gas Re- 
tort Carbon. 


Proposing purchasers will kindly address, 


“M. D. FB,” 


Care this Journal. 


FOR SALE. 


One Oil Tank, 9 feet diameter by 9 
feet high, in good condition. 


Address C. M. KELLER, 
Columbus, Ind. 


1329-tf 





1220-tf 





Flexible Joints for All Purposes. 
Steam, Gas, etc. Seventy-five per cent cheaper 
than hose to convey steam to holder cups. It is 
a acer pat and when repacked is as good 
een in use on a number of 

holders’ for ears: Catalogue free. 


CAMPBELL MANUFACTURING CO., 
Box 271. Stamford, Conn. 


HENRY MARQUAND & C0, 


BANKERS 


AND 


BROKERS. 





160 Broadway, New York City. 





Utilize Your Gas Liquor. 
NO EXTRA LABOR OR 
OPERATING EX- 





Gas ieee and Gas nae 
Exchanges, Att Attention! 


We will save you Poggi lhe 30 Oper ce: cent. on your Steatite 
r Le Tips. 


ad 
Manufacturers ot all kinds of f Lava Tips and Acet- 
ylene Gas Burners. 


a SS 
Headquarters for the domestic E.H. Tips, supe- 
rivr to the imported and lower in price. Ail 

sizes from \ to 12-foot. Address 


THE CRESCENT NOVELTY MFC. CO., 
Inventors of the King and Crescent Burner and Sole 
Manufacturers, 

300 Carter Street, Chattanooga, Tenn. 





Sarety Gas Main 


Sropper Go. Vf 


108 East lI7TH St., N. Y. 


FOR SHUTTING OFF GAS IN MAINS 





TEMPORARILY DURING ALTERATIONS 
AND REPAIRS 
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ADAM WEBER SONS, 
Manhattan Fire Brick ai Etamelet Clay Retort Wars, 





‘Designers and 
Builders of 
Chimneys of 
Perforated Radial 











Bricks. 


Main Ofiice and Depot = = 





UNION GAS AND ELECTRIC Co., 
NEw York, Nov. 28, 1900. } 


* * * Your chimney con- 
struction I feel sure is ab- 
solutely the best of anything 
in the market. The Chim= 
ney which you have just 
completed for us at Glens 
Falls, N. Y., gives first-class 
satisfaction in every way, 
and its elegant finish adds 
greatly to the general ap- 
pearance of the Station. As 
fast as opportunity offers,we 
will, beyond question, con- 
struct chimneys of a similar 
kind at our various proper- 
ties. Yours very truly, 

EDWIN E. WITHERBY, 
Manager. 


WORKS AT: ILION, GLENS FALLS, LITTLE 
FALLS AND BAY CITY. 


No. 633 East 15th Street, New York City. 


Works at WEBER, on Raritan River, Middlesex County. New Jersey. 








“THE MINER” 


Globe 
Street and Boulevard 


Lamps. 


Cheapest and Best. 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 

Send fur Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av., N.Y. 








GAS TAPPING MACHINES 


Drilling and Tapping 


Pipe under Pressure 
WITHOUT ANY ESCAPE OF 
GAS. 








They are Strong and 
Compact. 

Size of Combination Drills 
and Taps % to 4-inch. 
Machines Sent to any Gas 
Cone iia. 


Send for Circulars. 


G0, Light, 


DAYTON, 0. 





MUELLER 
SPEGIAL ATTAGHMENT GAS TAPPING MACHINE. 


By the use of this attachment to our 
regular pattern machine your service men 
are exempt from danger of asphyxia, can 
make more taps a day, and need less 


help. 


CATALOGUES FROM 


H. MUELLER MFG. COMPANY, 
DECATUR, ILLS. 





B-109. 





Hazelton Water 


HIGH PRESSURE. 


Tke Pioneer Vertical Water-Tube Boiler of the 
World. 
Over 114% Square Feet a= Heating Surface per Horse 
wer. 
High Quality = Durability of the ‘asc the Most 
Vital Part of a Boiler. 
Fastened at One End Only, Fxpand and Contract 


out Strain, Averting a Pos- 
sibility of Leakage. 





Tube Boilers. 


Boilers we Built have been in Constant Use 18 
Years, and are in Operation To-day 
with Fine Results, 
10 to 25 Per Cent. Guaranteed Over Other Boilers. 
Strong, Natural, Upright Draft, 
Consuming All Kinds of Fuel. 
Absolutely Dry Steam. 
Small Floor Space, Less per Horse Power than for 
Any Other Boiler. 


120 Liberty St., N.Y. a7 ceria 
Cable Address, “ Paila,” N. Y, 
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American Bridge Co. 


GENERAL OFFICES: 
No. 100 Broadway, New York City 


Designers and Builders of all Classes of 
METALLIC STRUCTURES 





We have decided to carry at all our plants a large stock of 
BAS Raw Material, from which we can furnish with great 
promptness any ordinary order for Steel Bridges, Roofs, Build- 
ings, Columns, Girders, Beams, Channels, Angles, Plates, etc. 











Boston, Mass. Chicago, Ill, East Berlin, Conn. Milwaukee, Wis. Pittsburg, Pa. Sydney, N. S. W. 
Branch _— Buffalo, N. Y. Casto Ohio. Elmira, N. Y. Minneapolis, Minn. Rochester, N. Y. Trenton, N. J. 
and Works: Baltimore, Md. Cleveland, Ohio. Groton, N. Y. New Orleans, La Seattle, Wash. Wilmington, Del. 
Albany, N. Y. Butte, Mont. Denver, Colo. Horseheads, N. Y. Pencoyd, Pa. San Francisco, Cal. Youngstown, Ohio. 
Athens, Pa. Columbus, Ohio. Duluth, Minn. Lafayette, Ind. Philadelphia, Pa. Salt Lake City, Utah. London, Englana. 


LILLISRIDGE. N.Y. 21-49. 











CHOLLAR’S SYSTEM OF 
GAS PURIFICATION. 


Covereuw ty Five U.S. Patents. 

In operation, revivification of the oxide is effected by 
repeated reversals of the direction of the flow of the gas 
through the beds (in the two boxes used under this sys- 
tem there are eight different routes for the gas to take) 
whereby the purified gas is made to revive the oxide in 
parts of the apparatus while the foul gas is fouling it 
in others. 

The boxes are charged or discharged from the sides 
as well as the top. 

There are no Hydraulic Cups or heavy covers. 

Either end of the apparatus is inlet or outlet at pleasure. 

The capacity is increased five-fold or more over ordi- 
nary methods without addition to building. 

The apparatus costs less than for any other system. 


For Estimates Write The Stacey Mfg. Co., 


SOLE MANUFACTURERS, 
FOR FURTHER INFORMATION ‘WRITE CINCINNATI, OHIO. 
B. E. CHOLLAR, 714 Locust Av., St. Louis, Mo. 








e Mr. T. Viner Clarke, of London, Eng., having compiled a novel Chart or 

Coal Tar Genealogical Tee, Map illustrating the various CHEMIGAL PRODUCTS DERIVED FROM 

es COAL AND COAL TAR, in the form of a Genealogical Tree, including 

all the products discovered (the total number amounting to near 700), offers for sale a limited number of copies in Colors, mounted on Linen, 
with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., No. 32 Pine Street, New York. 











Dec. 31, 1900 American Gas Light Zournal. | 1059 






































W. H. PEARSON, Prest. W. H. PEARSON, Jr., Vice-President. J. T. WESTCOTT, M.E., Manager. L. L. MERRIFIELD, M.Inst.M.E., Chiei Engineer. 


THE ECONOMICAL GAS APPARATUS CONSTRUCTION GO., LD. 


American Offices: 269 FRONT STREET, EAST, TORONTO, ONT. 
London Offices: 19 ABINGDON STREET, WESTMINSTER, S.W. 


Telegraphic Address: ‘‘ CARBURETED LONDON AND TORONTO.” 








The above Company have erected since 1893, or are now erecting, their universal type of Carbureted 
Water Cas Plants at the following Gas Works: 


Cubic Feet Daily. Cubic Feet Daily. 
Blackburn, England - - .- = = 1,850,000 Colchester, England (Second. Gentenst) - + Sid > (St oe 
Windsor Street Works, Birmingham, England - - = = 2,000,000 York, England = - ORS EE 
Saltley Works, Birmingham, a - += - = = = 2,000,000 Rochester, England - - - - - - = = = 500,000 
Colchester, England - - - - = = = = 300,000 Kingston, Ont. - - - = = © = 1 
Birkenhead, England - - + = = 2,250,000 Crystal Palace District, England - - - - 7 = = 2,000,000 
Swindon (New Swindon Gas Company), England - = = = 120,000 Duluth, Minn. — 8. # <a 6) «ee 
Saltley Works, Birmingham, England (Second Contract) - - 2,000,000 Caterham, England Sat ot iS Zee LS a ee 
Windsor Street Works, sam, een sania one 2,000,000 Enschede, Holland- - - - - eS = eee 
Halifax, mee - = - 1,000,000 Leicester, England- - - _ s- ¢ <« = 9a 
Toronto - - = © = © © + *e = + M3R,600 Buenos Ayres (River Platte ce = SS FSS «Se 
Ottawa - - 2 = = © = 260,000 Burnley, England ae 8 - = > 1,500,000 
Toronto (Second Contract, Remodeled) ss iis ~ = = = 2,000,000 Kingston-on- eheme, England > « - << «© © .« 33 
Lindsay (Remodeled) - - - - + =» 125,000 | Accrington, England - - - - - - - = =  §00,000 
Belleville - - a es WS Ses - 250,000 Tonbridge, England Se SR eS eS Se 
Ottawa (Second Contract) - a ee ee - = 280,000 Stretford, England- - - - - - - - = = 500,000 
Brantford (Remodeled) - - - - - - - = = 200,000 Oldbury, England - - - = $300,000 
St. Catherine’s vepamnenaates - 2 2 72 2 + + = 250,000 Saltley Works, Birmingham, England (Third Contract) - = 2,000,000 
Kingston, Pa, - - = 5 2 = 2 © #5 = 125,000 York, England (Second Contract) - - - > 750,000 
Montreal - - - = += = = = = = = = 600,000 Rochester, England (Second Contract) - - - - - = 500,000 
Peterborough, Ont. - - - + + = = © = = 250,000 Newport, Monmouth, England - - - + - - = 250,000 
Wilkesbarre, Pa. - - 2 2 = © = = 780,000 Todmorden, England - - - - - - - = = 500,000 
St. Catherine’s anes Contract) - 2 © © © = = 260,000 Tokio, Japan - - - = = 1,000,000 
Buffalo, N. Y¥. - - = = = = %,000,000 Nelson, British Columbia Quusien Gas Works). 
Winnipeg, Man. - es = © © © .* + sl +l UG 











bUtfertand Constiuction & Improvement U0. 


Offices: 15 WALL ST., NEW YORK, and OSHKOSH, WISCONSIN. 





Owners of the “ SUTHERLAND ” Patents for Water Gas Apparatus. 





Gas, Electric Light, Water Works, and Electric 
Street Railways Built, Remodeled, 
Operated, Bought and Sold. 





A few of the places where the SUTHERLAND Apparatus is in successful operation : 


Ilion, N. Y. Tarrytown, N.Y., 3 orders. Mendota, Ill.’ 
Herkimer, N. Y., 2 orders. Ft. Henry, N. Y. Circleville, O. 
Little Falls, N. Y. Gainsville, Fla. Joplin, Mo. 
Fishkill-on-Hudson, 2 orders. Hollidaysburg, Pa. Asheville, N. C. 
! Clifton Springs, N.Y., 2 orders. Waterville, N. Y. Youngstown, O. 
) Green Bay, Wis. Huntington, L. I. Kingston & Rondout, N.Y. 
i is. » Mo. 
no sia enc eee CORRESPONDENCE SOLICITED. 
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KERN INCANDESCENT GAS LIGHT COMPANY’ § 3 


SYSTEMS. “. \3 
SAVES 80 PER CENT. OF YOUR GAS BILL. : : | 


THE NEW DISCOVERY. 

BURNS ONE CUBIC FOOT OF GAS PER HOUR. 
i} No Chimneys to Break. Mantles do not Blacken. Better than Elec- 
Y J tricity, and only 1-10th the Cost. Not a mere statement, but a Guarantee. 


NON-CARBURETTED GAS. 
NATURAL GAS OR GASOLINE GAS. 


385 TO 40 CANDLES PER CUBIC FOOT. 


Burner No. 0 consumes 8-10 cubic foot, 30-candle power. 
“ 1 . 35 “ 


A MANUFACTURED GAS. 
E CAN BE USED WITH 


bd se 2 cubic feet, 70 
oe Ld x & 105 
“ 4 & 140 
“ 7 i 225 


Prices Reasonable. Catalogues on Application. Agents Wanted. 


Kern Incandescent Gas Light Company, {" MURRAY ST 
revoveyeyyrreryyvverevrryererevevervvrreryyrevrverertyyryyrrer ey yy 
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T RAYS 


JOHN CABOT, 
553-557 W. 33d St., 


NEW YORE. 


oe eemen R 


CHURCH'S PATENT, 
BOLTED OR 


RIVETED 














Q__Bristol’s Recording 
S PRESSURE 
GAUGE. 


1m, For continuous re 
cords of 
‘ff Street 
Gas Pressure. 
Simple io! — 
stru 


accurate in operation 
and low in price. 


@ Fully Guaranteed. Send for 
Circulars. 


THE BRISTOL 60., 


Waterbury, Conn. 


Silver Medal, Paris Exposition. 


CHAPMAN VALVE MANUFACTURING CO. 


MANUFACTURERS OF 


Valves and Gates for Gas, Ammonia, Water, Etc. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Guaranteed. 


Works & Gen’! Office, Indian Orchard, Mass. Treasurer's Office, 72 Kilby & 1 12 Milk Sts., Boston, Mass 
Chicago Office, 24 West Lake St. New York Office, 28 Piatt St. 
St. Louis Office, L, M. Rumsey Mfg. Co., 810 North Second St. 





T= 


Ludlow Valve Mfg. Co., 


TROY, N.Y., U.S. A. 
Double and Single Gate Valves, %<” to 72”, 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


HOT GAS VALVES A SPECIALTY. 


Send for Catalogue. 





A WELL SHAPED FLAME 

TO A GAS MAN IS AS 
REFRESHING 

AS A GLASS OF WINE 
TO THE LAYMAN 


0.M. STEWARD MFG CO. 


107 CHAMBERS ST. CHATTANOOGA 








IT IS OF INTEREST TO 


Gas Companies 


THAT AN EVEN Ip: 1S MAINTAINED AT ALL TIMES. 


THE lees ” GAS CONTROLLER 


will do it. 
For ali kinds of ga: 
No mercur. yo "glee 
had mo: - st lagi, Teanpene 
the 


pape aoe cetylene. 
uae 
nd effectiv 





Ma * in th ree 8 
List Pri anger a, $1.50: 14-inch, = 50; 2-inch, $8. 
Should be aa ched by Gas Companies to insure correc 
work and best results. 
Eve ry Controller gu tranteed absolutely. 
the trac 


WILLIAM M. CRANE COMPANY, | 


1131 AND 1133 BROADWAY, NEW 


os 


Discount to 








THE LINK-BELT MACHINERY CoO., 
ENGINEERS, FOUNDERS, MACHINISTS, 
Chicago, U.S. A. 


LINK-BELT sscrcrsssou 
Tilting Coal and Coke Cars, 


Breaker Rolls, Shaking Screens, 
Power Transmitting Machinery. 


Machinery designed and erected to suit 
existing conditions and available space. 





NEW YORK. TENN. 


“Link-Belt” Breaker. CATALOGUE UPON APPLICATION. 
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AMERICAN GAS COMPANY 
DONSTTUCLOS Of Goal Gas Apparatus. 


HASTERN AGENTS F'OR 


BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
COAL GAS PLANTS AND GAS APPARATUS. Exhausters, Governors, etc. 


GENERAL AGENTS FOR 


BRONDER’S CHARCING AND DISCHARCING MACHINES. 


AMERICAN GAS COMPANY, 


222 South Third Street, Philadelphia, Pa. 


FRED. BREDEL, C.E. 


_ Goal and Water Gas Plants. 


OWN SYSTEM. 


REGUPERATIVE FURNAGES, WISH, GOWDENSERS, — Pan MACHINES, COKE GONVEYERS, ETC. 

















SOLE UNITED STATES AGENT FOR 


ARROL-FOULIS MECHANICAL CHARGING AND DRAWING MACHINES. 


Gas Enriching Plants to Enrich coal we "? to ‘4 et Power, “a Making a White, Bright, Non- “ais Gas, 








CAS RETORTS AND SPECIAL BLOCKS AND FIREBRICK MANUFAC- 
TURED UNDER THE SUPERINTENDENCE OF MY OWN CHEMIST. 





COMPLETE GAS WORKS__. 





INo. 118 Farwvell Avenue, . Milwaukee, Wis. 
Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. 
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: ~ ROOTS’ + 


LATEST IMPROVED» GAS EXHAUSTER 








NEW GAS GOVERNOR | AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INGH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER TO ADJUST THAN ANY OTHER COVERNOR. 





INQUIRIES CHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 


P. H. & F. M. ROOTS Co., 


Connersville, Ind. 109 Liberty St., New York. 


Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelvhia, Pa. 
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WARREN FOUNDRY AND MACHINE GO,,) ‘ORNL & UNDERHILL, 
Established 1856. Works at Phillipsburgh, N. J. Wrought & Cast lron Pipe, 
New York Office, 160 Broadway. MALLEABLE AND CAST IRON FITTINGS, 


WAS CAST IRON WATER AND GAS PIPE, 5 9 2, Comks and Gate 


FROM THREE 10 FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF |43, 45 AND 47 BEACH ST., NEW YORK. 
Flange Pipe for Sugar House and Mine Work. Brancher, Bends, Retorts, eto., etc. 


: | Groner OnunoD, hace Py Lg - BINDER for the JOURNAL. 
Pe emt &7  EMAUS PIPE FOUNDRY. 
“ne agen Co | DONALDSON TRON COMPANY. EMAUS, PA | 


ore WATER PIED Lt 
one ent Tonk erowower CAST IRON PIPE AND SPECIAL GASTINGS | 


FOR WATER AND GAS. 
Western Office: Monadnock Block, Chicago, Ills. Also, FLANGE PIPE, LAMP POSTS, Etc. 




















THE CHEMISTRY OF ILLUMINATING GAS, 


By NORTON Il. HUMPHRYS. Price, $2.40. 


Orders may be sent to Price, $1.00. 


A. M. CALLENDER & CO., 32 Pine St., N. Y.| 


| A. M. CALLENDER & CO., 32 Pine Street, N.Y. 


GHRIS. CUNNINGHAM & SON, 


PROPRIETORS, 


THE NOVELTY STEAM BOILER WORKS, 


BROoOORrTYN, N. YW. 














STORAGE TANKS FOR GAS WorKs, 
To Retain Fluid Material of Any Sort. 





PIPING IN AND AROUND GAS WORKS. 





Work Done for Several of the Largest Gas Companies in 
America Stands as Reference. 
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(Copyrighted, 1894, by the AMERICAN METER CO.) 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863. 


NEW YORK AND PHILADELPHIA, 
CHICAGO, ST. LOUIS, 


SAN FRANGISCO. 




















PUBLIC LIGHTING TABLE. 


JANUARY, 1901. 


||wable No. 2. 
| NEW YORK 
CITY. 























‘Table No. 1. 
FOLLOWING THE 
MOON. ALL Nieut 

| Lientine. 


| Extin- 
| guish. 


Day or WEEK. 


| 
Light. | mxtinguteb.| Light. 


~ 


».M. | A.M. 
6.30 
6.30 
6.30 
6.30 
6.20 
6.30 
6.30 
6.30 
6.30 


| 

3.50 AM) 6.204 a 
4.50 6.20 
NoL. |NoL. 
NoL.rmu\No L. 
NoL. |NoL. 
5.20 pu} 8.00 
5.20 9.00 
5.20 10,00 
5.20 11.00 

20 12.00 
5.20 12.50 A) 

.20 LQ} 1.50 
5.30 2.50 
5 30 3.40 
5.30 4.40 
5.30 5.40 
5.30 6.20 
5.30 6.20 
5.30 6.20 
5.40 NM) 6.20 
5.40 6.20 
5.40 6.20 
5.40 6.20 
5.40 6.20 
5} 10.20 6.20 
3/11.30 FQ} 6.20 
7j12.40 am} 6.10 
1.50 6.10 
2.50 5.10 
6.10 
1 6.10 


SSsss* 


www www 
= 
= 


Tl tots ot ote 
i) 


CHIOV WWE | Dare. | 
Ph eR 
oCuL Sf he > 
ecococecec 











DARAAAM 


S 


Se 
eococoocococeoce 
PMARRAAHAAAHKs 


Sa al ot abate 
eooorococgo 




















tet bet 29 29 29 29 29 209 29 29 29 29 9 9 Dw 
| SESE Ot OH Se Ot Ot Or St Ge Ge St St Ge St te 


| 


| 


TOTAL HOURS LIGHTING 
DURING 1901. 





By Table No. 1. By Table No. 2. 
Hrs.Min. | Hrs.Min. 
January ....220.10 | January. ...423.20 
February. ..192.30 | February. ..355.25 
March 180.00 | March... ..355.35 
158.30 | April......298.50 
May .......264.50 
135.40 | June 

..138.00 | July.......2 
August ... 156.20 | August ....280,25 
September..174.40 | September. .321.15 
October... .202.30 | October .. ..374.30 
November... 220.40 | November ..401.40 
December. . 241.30 | December. . 433.45 


\ Total, yr. .2161.10 | Total, yr...3987.45 
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NEW YORK, 33 Nassau St. | PHILADELPHIA, Broad and Arch Sts. CHICACO, 54 Lake St, 


—— Street Lighting. Company 


- OF AMERICA . 

















sili ee Welsbach System 
stoves f Street Lighting, 


Which includes its specially DESIGNED AND PAT- 
ENTED BURNER for STREET 2nd PARK LIGHT- 
ING exclusively. 

Uniformiy SUCCESSFUL in seventy-five Cities 
and Towns 

By means of the Welsbach System of street lighting 
the superiority of GAS over electricity for street lighting 
has been fully demonstrated. 

POINTS OF MERIT: 


Economical, 
It is Attractive, 
Successful, 
_ Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPHATHA WELSBACH 
BURNER, and thereby supply a uniform light in all localities. 













No. 38. 
Correspondence solicited from Gas Companies and others interested in Municipal and outside lighting. 


No. 36. 











Welsbach Famous Mantles. 






























THE INCOMPARABLE OTHER 
— WELSBACH BRANDS 
Wn GA wee ee Brllllanc 
FINEST EXAMPLE ! aad 
OF INCANDESCENT Endurance. 
THE HIGHEST 
GAS LIGHT ILLUMINATION, 







EVER EXHIBITED. 


—_— 


Welsbach Lamps, Mantles, and Complete Line of Glassware and Supplies 


WELSBACH COPIPANY, 


GLOUCESTER, N. J. 
Chicago Branch Department and Supply House, = = = = = 790 Wabash Avenue, 


The Lowest Cost. 
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FE STANDARD DOUBLE SUPERHEATER. ~ 
OWE WATER GASSAPPARAILS : 
THE UNITED GAS IMPROVEMENT COMPANY 


PHILADELPHIA 


ie 
> 
ee 
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Established 1854. Incorporated 1869. A d m Ww b er S on S 
am We ; 


LACLEDE wer 
Fire Brick Manufg. Co.,| Manhattan Fire Brick and Enameled 
Clay Retort Works, 


CAS RETORTS 
Works, Weber, N. J. 


FIRE BRICK. . 
Office, 633 East 15th St., » Hew York. 


Dec 31, 1900. 








Established 1258. 'ncorporated 1890. 


Cuas. E. GREGORY ae Davin R. Daty V. Prest. & Treas. 
D. ABERNETBY, Sec. 


JH. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 
Ss 6a—_—_ 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


—_ > ea 

Ground Fire Ciay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 

20a 

SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 


E. D. Waite, 
President. 


Manufacturers of 
RETORT SETTINGS 
Water Gas Cupola Linings, Fire Clay, Etc. 
Proprietors for the U. 8., Coze System of 
Inclined Benches. 
Estimates PCoee Uae plication for Most Successful 
Style of Construction. 


Also for Free-Firing and Full and Half-De 
Benches, for Burning either Coa 
in the Furnaces, 





Modern Recuperative 
Furnaces. 
Standard Fire Brick and Gas Retorts, 





spe ene 
or Cok 





914, 915 & OFeWeiewright Building, St. Louis, Mo. 








The Construction of 
Gas Works 


PRACTICALLY DESCRIBED, 


By WALTER RALPH HERRING, 


Price $2. For Sale by 





AH. G H. A. ss. 
Vice President. 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile. 
Office, 88 Van Dyke St. Brooklyn, N.Y. 


Fine Bayes ) 


ANo} 
Cray RETORTS# 











A. M. CALLENDER & CO., 
, 32 Pine Street, N. Y. City. 




















Works, 
LOCKPORT STATION, PA. 








Tueo. J. Suits, Prest. J. A. Tayor, Sec. 
A. Lams, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO, 


MANUFACTORY AT 


LOCUST POINT, BALTIMORE, MD. 


Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 Pine Street, St. Louis, Mo. 











— ESTABLISHED 1864.— Hamilton Building, Fifth Avenue, 
JAMES GARDNER, JR., CO.,  »rmsvan rs, 7.0.2:200. 
i ds for @ Work 
Fire Clay Goods for Gas orks. 
SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U.S. 
(ESTABLISHED 1856.) 
W EXCELSIOR FIRE BRICK & CLAY S 
WORKS, Perth Amboy, N. J. 
OFFICE, 418 to 422 East 23d St., N. Y. 
BENCH SETTINGS, 
Fire Brick, Tiles, Ete. 
A Cement of great value for patching retorts, putting on | 
mc uthpiece PS, weary = bench-work joints, way blast 


Successor to WiIiGLTIAM GARDNAR ww Sow, 
HENRY MAURER & SON, 
ETORT WORK 
Clay Gas KRetorts, 
GEROULD'S IMPROVED RETORT CEMENT 


Econc ait aes ti on nahin its work. Fully warranted to stick. 


Price List, f.o.b. Galesburg, Ils., or Buffalo, N. Y. 
In Casks, oad ~ dav pounds, at A cents per pound, 
In Kegs, 1 
In Kegs ieee han “100 * 


C.L. GEROULD, antes, Ills. 


For orders East of Buffalo, N. Y., or Pittsburg, Pa., freight 





will be paid to these points. 


OAKHILL GAS RETORT & FIRE BRICK W'KS 


Our ir. mense establishment ts now employed almost en- 
tirely in the manufacture of 


Materials for Gas Companies 


We have studied and perfected three important points. 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Full Depth Benches of Our Own Design, 


Containing 6, 8 or 9 Retoris. 





wf 
Coal or 


We have Greatly Imp d our 
Coke can be used as Fuel in Furnaces. 





Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Our Improved Half and Full Depth 
Benches have been Adopted by 
Many Gas Companies, 


WALDO BROS., 102 MILE ST., BOSTON, MASS. 


Sole Agents for New England States. 














JOHN DELL, 


General Manager. 








MISSOURI FIRE BRICK CO,, 





MANUFACTURERS OF 





ESTABLISHED 
1882. 


Gas Retorts, Bench Settings, Fire Brick, Cupola Linings, Etc. 


We are prepared to furnish and erect COMPLETE, Half and Full Depth Benches of 6’s, 8's, 9’s, 
with Regenerative Furnaces, Constructed to Burn el‘her Coal or Coke. Also Plain Benches. 


“ORRESPONDENCE IS 


RESPECTFULLY SOLICITED. 





‘all Dive. ont Bank, ST. LOUIS, MO. 
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National Gas «« Water Company. 


CONTRACTORS FOR 


Gas Plant Machinery 





SOFT COAL OR COKE 
WATER GAS GENERATORS 
A SPECIALTY. 


Gas Engineers 


218 LA SALLE ST.,| INSPECTION AND ADVICE. 


CHICAGO. 





PLANS AND ESTIMATES 
FOR IMPROVEMENTS OR 








REPAIRS. 








GAS WORKS SPECIALTIES, 
AUTOMATIC STREET GAS GOVERNORS, 





“Iron Sponge” and Natural Oxide 


HXHAUSTEHRS, ETC. 


Connelly Iron Sponge & Governor Co. 


No. 357 CANAL STREET, 


BALANCE GAS GOVERNORS. 


FOR GAS PURIFICATION. 





NEW YORK CITY. 


Ta BRAN* Madly IRON SPONGE & —— co., 
788 South Canal Street. Chicayo. | 








Hughes’ 
“Gas Works,” 


Their Construction and Arrangement, 


And the Manufacture and 
Distribution of Coal Gas. 


Originally written by SAM’L HUGHES, C.E. 


Rewritten and Much Enlarged by 
WM. RICHARDS, C.E. 


Eighth Edition, Revised, with Notices of Recent Im- 
provements. 


Price, $1.65. 


A. M. CALLENDER & CO.., 
$2 Pine St., N. Y City. 





Farson’s Steam Blower 


FOR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZE 
OR OTHER WASTE MATERIAL. 


PARSON’S TAR BURNER, 


FOR USING COAL TAR AS FUEL. 


PARSON’S AIR JET TUBE CLEANER. 
FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to any responsible y for trial. Nosale 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLOWER COMPANY. 


H. E. PARSON, Supt., 457 Putnam Ave.. Brooklyn, N. Y. 


The Chemistry vl Laboratory Handbook, 
Illuminating Gas, By JOHN HORNBY, F.I.C. 


By NorTON H. HumPuRys. Price, $2.40. Price, $2.50. 
A. M. CALLENDER & CO., 32 PinESr., N.Y. City. | Ae M. CALLENDEK & CO., 32 Pine Street N Y. City 


Practical Hints on the Construction and Working 


of Regenerator Furnaces, 
By MAURICE GRAHAM, Assoc. M-Inst.Cc.EB. 


Price, $1.25. For Sale by 
A. M. CALLENDER & CO., No. 32 Pine Street, New York City. 





The Gas Engineer’s 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY, 


228 and 229 Produce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 















BERWIND-WHITE COAL MINING COMPANY'S 





Ocean Westmoreland Gas Coal. 


STRIGTLY High Grade....', 
Offices Carefully prepared. 


For Gas Making or 
Betz Building, Philadelphia. Heavy Steaming. 

































Washington Building, New York. 








SCIENTIFIC BOORS. 


GAS MANU ae THE CHEMISTRY OF, by W. J. A. , HEAT A MODE OF MOTION. By John Tyndall. $2.50. pee a et A Manual of Lime and Spree their ane 
Butterfield. $3.50. and Use in Construction. By A. H. Heath. $2.50. 








' THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 
NEWBIGGING’S HANDBOOK. By Thos. Newbigging. 6th MPARISON BETWEEN THE ENGLISH AND 

edition. $6. 7 Thos: Mew PCee MANUAL FOR GAS ENGINEERING STUDENTS. By D. A psa da METHODS OF ASCERTAINING A ae 
COX'S GAS FLOW COMPUTER. $2.50. Lee. 40 cents. ILLUMINATING POWER OF COAL CAS. $1. 
FIELD'S ANALYSIS, 1898. $5. anol. my AERONIUM \COMPODADS: (27 Dt Bs ELECTRICITY. 
HUGHES’ GAS WORKS. $1.65. : INDUSTRIAL PHOTOMETRY, with Special Application to 
POOLE ON FUELS. By Herman Poole. $8. —a OF GAS WORKS, by Walter Ralph Her- Electric Lighting. By A. Palaz, SeD. $4 mae 
Se oe en Connor. ' DIGEST OF GAS CASES. $5. MUGeneration Measurement, Storage aid Distrbucon, By 

ip Atkinson. 
| PRACTICAL HINTS ON NACE 

TECHNICAL GAS ANALYEIS. $8. | tert Qieahon ei REGENERATOR FURNACES | 1) norRIC TRANSMISSION OF ENERGY. By G. Kapp. 
OS EES HARDEBOOK, by Wan. Richards, $0 | | cxnaeaes ON THR COMPARATIVE COMMERCIAL Se 

cents. oy 

ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie- 
CBEMISTRY OF ILLUMINATING GAS. By Norton H. me son, $2.50. 
‘umphrys. $2.40. 


PRACTICAL TREATISE ON HEAT By Thomas Box. 2% A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof, | DYNAMO BUILDING. By F. W. Walker. 50 cents. 
edition. $5. Victor Von Richter. $2. DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
PRACTICAL PHOTOMETRY: A Guide de to the Study of the IL,,UMINATING AND HEATING GAS. By W. Burns, $1.50 Hospitalier. $2.50. 


Measurement of Light. By W. J. Di PRACTICAL MANAGEMENT OF DYNAMOS AND MO 
CHEMICAL TECHNOLOGY : Vol, 1. Fuel and Ite Appl Se FES acne. SOE. Sy E. $1. 


ol. II., Lighting, $4. a_i GUIDE TO THE TES EP 
rONWORK: re Designing of Structural Ironwork. TREATISE ON MASONRY CONSTRUCTION. Baker. $5 WIRES AND CABLES. $1. eo 
ms. $8. GAS ENGINEER'S LABORATORY HANDBOOK. By J 
PPB ay hy 5 ENGINEER'S 0 y Jno. | pLECTRIC LIGHTING, by Francis B. Crocker. $8. 
we Ld name FOR MECHANICAL AND INDUSTRIAL A I x, ELECTRIC LIGHT FITTING. $2. 
RPOSES. By E. A. Brayley Hodgetts. $2.50. O08 We AMD GAS PEEING. By W. P. Gerhard. | 58 Gennes, SLEOUENSONET. Gnih, 


Coahee tetas sab tes. By Prof. Thorpe. $3.50. ELECTRICITY FOR ENGINEERS. $2.50. 
PRACTICAL HANDBOOK ON GAS ENGINES, by G. Lieck- PRACTICAL PLUMBING. By P. J. Davies. $3. ELECTRICITY, Its Theory, Sources and Applications. By 
field. $1. AMERICAN PLUMBING. By Alfred Revill. $2. John T. Sprague. $6. 





The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charg:s 
must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 
desired, upon receipt of order. All remittances should be made by check, draft, or post office money order. No 
books sent C.O.D. 


A. M. CALLENDER & CO., 32 Pine Street, New York. 
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The Despard Gas Coal Co., 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


CORE. 





MINES, = Clarksburgh, Harrison Co., West Va. 

WHARVES, - - = Locust Point Baltimore, Md. 

OFFICE, - 640 Equitable Building Baltimore, Md. 

ROUSSEL & HICKS, 5} aoznis, }8 BANGS & HORTON. 

71 Broadway, N. 60 CongressSt., Boston. 
KELLER ADJUSTABLE 

COKE CRUSHER, 


one. oD sep : 
- M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 


Columbus, Ind. 
Correspondence Soiicited. 





MADEIRA, HiLL: & CO., 


INCORPORATED. 
MINERS AND SHIPPERS 


Anthracite and Bittminons Coal and Coke. 


GENERAL EASTERN SALES AGENTS 


PENN GAS COAL OO. 


OPERATING THE FAMOUS MINES IN THE 


YOUGHIOGHENY COAL BASIN. 


OwWNERS OF OVER 1,000 COAL CARS. 


COAL CAREFULLY SCREENED AND PREPARED FOR GAS PURPOSES. 
Or ri eGoa eS = 


PHILADELPHIA, BOSTON, 
32 South Broad Street. 70 Kilby Street. 
BRIDGEPORT, CONN. 





NEW YORK, 
143 Liberty Street. 
READING, PA. 





Do You Wish to Know 


what size of pipe to use to convey any quantity 
of gas, any distance, with any loss of pressure 
and any initial or final pressure? Then use 


Cox’s Gas Flow Computer, 


as it gives this information accurately at sight, 

without mental effort. No calculations needed. 

Saves time, money and mistakes. 

Price, 6.5 x 8 inches, in cloth case, $2.50. For 
sale by 


A. M. Callender & Co., 32 Pine St., N. Y. 





GREENOUGH’S 


“DIGEST OF GAS CASES,” 


Price, $5.00. 
scans 

This is a valuable and important work, acopy 
of which should be in the possession of every 
gas company in the country, whether large or 
small. As a book of reference it will be found 
invaluable. Itis the only work of the kind 
which has ever been published in this country, 
and is most complete. Handsomely bound. 
Orders may be sent to 


A. M. CALLENDER & CO.. 323 Pine St., N.Y. 


Epuunp H. McCuiiovan, Prest. Cuas. F. GODSHALL, Treas. H. C. ADAMS, Sec, 


THE WESTMORELAND COAL 60. 


Chartered. 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J, 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO., 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 


Toledo, OO. and Pittsburen, Pa. 

















Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited. 


GAS OIL. 


26 Broadway, New York City. 
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Principal Office & Works, Waltham, Mass, 


DAVIS & FARNUM MFG. CO., 


WALTHAM, MASS. 


Boston Office, R'm 18, Vulcan Bldg., 8 Oliver St. 





Single, Double and Triple-Lift Gasholders of any Capacity. 


Tubular, 





Pipe and Sinuous Friction Condensers of all Sizes. 





Steel Tanks for Gasholders, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Iron Roof Frames and Floors 





Self-Sealing and Pressed Steel Mouthpiece Lids. 





Coke Borrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 








CONTRACTING AND CONSULTING 
GAS ENGINEERS. 





Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


COMPLETE CAS WORKS ERECTED: 


Artificial and Natural Gas 
Mains Furnished and Laid. 
CORRESPONDENCE SOLICITED. 


OFFICE : WAYNE COUNTY BANK BUILDING, 
DETROIT, MICH 





Rooms 201 & 202. 





A. E. BOARDMAN, C. E., 
Consulting and Contracting Engineer. 


Particular attention given to Gas, Water and Electric 
Plants. Long and successful experience 
with the problem and practice of 


Filtration for Public Water Supply. 
BREVARD, N. C. 


JAMES T. LYNN, 


GAS ENGINEER 


CONTRACTOR, 
Wayne Bank Building, - DETROIT. 


CAS PROPERTIES PURCHASED. 





Geo, Shepard Page’s Sons, 
GAS MAGHINERY. 





180 Fulton Street, New York City. 





DAVID LEAVITT HOUGH, 
Consulting Engineer 


AND 


CONTRACTOR, 


374 FIFTH AVE. N. Y. 








“Kerr Muay Manufacturing Company. 


Steel Gasholder Tanks, 


SincLe, DousLeE AND | RIPLE-LIFT CZASHOLDERS 
ae HORIZONTAL AND VERTICAL STORAGE OIL TANKS sm, 


\ron Work for Coal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 
- Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hubs Flange, Outside Screws Quick Opening, 3 to 36 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Address, 


KERR MURRAY MANUFACTURING CO. 


EFort Wayne, Indiana. 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 





Iron Holder Tanks, 


ROOF FRAMES. 








Girders. 





BEAMS 





=| = 








. aT 
PURIFIERS a 
’ ; 


Triple, Double and Single-Lift Gasholders. 





CONDENSERS. 


Scrubbers, 
Bench Castings. 


OIL STORAGE TANKS. 

















_ | Boilers. 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same 





The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSABLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


MILL’S REVERSIBLE LIME TRAYS. 


Gas Works Designed and Constructed. 








ALEX. C. HUMPHREYS, M.E., M. Inst. C,E. ARTHUR G. GLASGOW, M.E.,M. Inst.C. E. 


HUMPHREYS & GLASGOW, 


BANK OF COMMERCE BLDG., 
31 Nassau Street, 


38 VICTORIA STREET, 
London 8.W., 


New York. England. 


CONSULTING CAS ENCINEERS 
AND MANACERS. 





GAS PROPERTIES PURCHASED. 








GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 


238 Java Street, Brooklyn, N. Y. 





GEORGE R. ROWLAND. 


Formerly with the Continental Iron Works. 


Draughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con 
struction of new works or alteration of old works. Special 
attention given to Patent Office drawings. 


Office, No. 245 Broadway, N. Y. City. 
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R.D.WOOD&CO., | 


400 CHESTNUT ST., PHILADELPHIA, 


Producer Gas Power Plants, 


—— Wr a 


GAS PRODUCERS. 


The best Producer for either Bituminous, Anthracite Coal or Lignite. Less labor 
required and less waste than any other Producer. Patented in the United States 
and all Foreign Countries. Send for Pamphlet. 


HYDRAULIC TOOLS. CAMDEN HIGH PRESSURE VALVES. 


ISBELL-PORTER CoO., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. | 


MANUFACTURERS OF 

























All Ironwork and Machinery Required in a Gas Plant. 


245 Broadway, New York City, =armrs= Bridge & Ogden Sts., Newark, N. J. 


The Continental fron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. - 























West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 





BUILDERS OF a 


Gas Holders. 
Single and Multiple Section Gas Holders a Specialty. 
STEEL GAS HOLDER TANKS. 
BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces &Lids j ‘ 


For Round, Oval, or “D” Retorts. = 
ILLUMINATING GAS! -FUEL GAS! 


THE LOOMIS PROCESS. enon 


Now in successful operation at Works of John Russell Cuttlery Co., Turner’s Falls, Mass., A ‘ 
and Henry Disston’s Son’s Saw Works, Tacony, Pa, Also SERVICE CLEANERS, DRIP PUMPS, and STKEET 

The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 
Plans and Estimates Furnished. 


BURDETT LOOMIS, - - Hartford, Conn. Cc. A. GEFRORER, 






















248 N. Sth St.. Phila., P& 
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THE STACEY MANUPACTURING CO. 


GASHOLDERS, 


; Of any Capacity, with or mithout Wrought Iron or Steel 
* Tanks. 






i Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


# Coal Gas Benches, Roof Frames, 
" OIL STORACE TANKS. 


) Pressed Steel Mouthpiece Lids, Selt- 
Sealing Mouthpiece Lids. 


: Genera | Office: Cincinnati, O. 
as Eastern Office: 911 Drexei Building, Philadelphia, Pa. 


RITER=-CONLEY MFG. CO., 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks,- Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 
| GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 


: WM. HENRY WHITE, 


No. 32 Pine Street, - - - New York City. 


































ERECTION AND EXTENSION OF | 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


$ Correspondence with Gas Companies contemplating extendmg or improving their Plants respectfully invited. 
Plans and Estimates Furnished. 


1900 DIRECTORY 1900 


OF AMERICAN GAS COMPANTES. 


Price, - - - - - - $5.00. 


A. M. CALLENDER & CO.,, - - No. 32 Pine Street, New York. 
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1842 = fleily & Fowler, = 190) 
LAUREL IRON ‘WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa. 


BUILDERS OF 

















; Single or Telescopic. With or Without Iron or Steel Tanks, 
OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK, 


3 LOGAN IRON WORKS 


Brooklyn, N. Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 














The contract was completed and the 


BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS. 





Contractors for 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT GAS SCRUBBER. 


FIELD’S ANALYSIS 


E*or the Wear 189090. 
An Analysis of the Principal Gas Undertakings in England, Scotland and 
Ireland. Being the Thirtieth Year of Publication. 
Compiled and Arranged by 


JOHN WV. FIELD. 


Secretarv and General Manager of The Cas Light and Coke Co., London. 
Price $5. For Sale by 


A. M. CALLENDER & CO., - No. 82 Pine Street, N. Y. City. 


Holder was in actual use in 90 days from receipt of order. Capacity of Holder, 500,000 Cu.Ft. 
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from the Union Gas Light Company, of East New York. 
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Eastablishea 1854. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WET AND DrY METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 








fhe amount of gas delivered for 
the coin can be instantly and Nt: The gas registered agrees abso- 
positively changed without re- 5 : lutely with the amount pur- 
moving the meter or replacing zs chased by the coin. 
any parts. 








WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 70,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 
Correspondence Solicited. 


561 West Forty-seventh Street, | 51, 53 & 55 Lancaster Street, | 34 & 36 West Monroe Street, 
NEW YORK. ALR4ONY. MM. Y. | CHICACO. 








NOW READY. 
THE SIXTH (AND CENTENARY) EDITION 


— OF THE — 


Handbook for Gas Engineers and Managers. 


By THOMAS NEWBIGGING, M. Inst. C.E. 


This Edition of the “ Handbook for Gas Engineers and Managers” is a great improvement on all previous editions. 
Much of the text has been re-written, in order to keep the work abreast of the constant advances that are being 


made in the Gas Industry. PRICE, 7 . $6.00. 
A. M. CALLENDER & CO., No. 32 Pine Street, N. Y. City. 











PRACTICAL HANDBOOK ON 


m GAS ENGINES —. 


With Instructions for Care and Working of the Sama 


By G. LIECKFELD, C.E. 
Translated with 7-ermission of the author by GEO. M. RICHMOND, ME 


Price, 81.00. 


a. M. CALLENDER & CO., 32 Pine Street, New York. 
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NATHANIEL TUFTS METER CO, 


8 Medford Street, Boston, Mass. 








MANUFACTURERS OF 


DRY GAS METERS. 
Station Meters of any Capacity. 


Test and Experimental Meters, Pressure Registers, Pressure Gauges, 


the best factities for manufac: METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


turing, is enabled to furnish re- 


Wr aawcroves = TPrepayment Gas Meters. 































CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 
BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
SAN FRANCISCO, 221 Front St. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Ftc., Etc, 
~m=— “Perfect” Gas Stoves —_- 


KEYSTONE METERS, 
CAREFULLY MADE. 


The KEYSTONE METER CO., Royersford, Pa., and WIESTER & CO. 22 Second St., San Francisco. 















































Do you wish to Know | 


what size of Pipe to use to convey any quantity of Gas, any distance, with 





CAS-FLOW 


COMPUTER, any loss of pressure, and any initial or final pressure? Then use 


COX’S GAS FLOW COMPUTER, 


as it gives this information accurately at sight, without mental effort. No 
calculations needed. Saves time, money and mistakes. 





° 
s 
© 
° 







Price, 6.6x8 inches, in cloth case, $2.50. 
For sale by 
A. M. CALLENDER & CO., 32 Pine St.. N. Y. City. 
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j AMERICAN METER COMPANY, 


NEW YORK, PHILADELPHIA, SAN FRANCISCO. 


PREPAYINENT JIIETERD. 


ae THEIR CONSTRUCTION IS SUCH THAT THEY MAY BE READILY 
st READJUSTED WHEN THE SCALE OF CAS RATES IS CHANCED. 


HELME & McILHENNY, 


Mstablished 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete, 


a——__METERS REPAIRED____. 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. __CORRESPONDENCE, SOLICITED. 


METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 











a! 












































FACTORY AT ERIE, PA. 








This is the best time 
to look after your repairing. 


Seventy per cent. of old meters run slow. You are losing money 
on them. Let us put them in shape for you, a few at a time, until your 
entire meter equipment is made as good as new. It is better to attend 
to this matter now, before the Gas Stove season is at its height. Prob- 
ably we can do such work in our factory better and cheaper than you 
can do it at home, and just now we can do it promptly. 


The BUHL MET ERS are as good Meters as you can get. 








DETROIT METER COFIPANY, = = Detroit, [lich. 
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Advertisement of 


JOHN J. GRIFFIN & CO., Mirs. of Gas Meters, etc., 


Nos. 1513, 1515, 1517, 1519 & 1521 Race Street, Philadelphia, 


' 75 N. Clinton Street, Chicago, 
559 West 47th Street, New York, 





pi thie ep every alternate week. 


The Western Gas ns UOMpany s 


IMPROVED SYSTEI 
COAL GAS APPARATUS 


Has been or is under contract to be installed COMPLETE at 


Spokane, Wash. _ Valparaiso, Ind., Reconstruction. 
Butte, Mont. Binghamton, N. Y. 
| 








Peoria, Ills. Long Branch, N. J. 
Evanston, Ills. Durango, Col. 
Schenectady, N. Y., Reconstruction. Defiance, O. 
Racine, Wis. Charleston, Ills. 
Davenport, lowa. | Waukegan, Ills. 
Moline, Ills., Reconstruction. 


FOR THE COMPLETE, PROGRESSIVE TREATMENT OF THE GAS FROM THE 
HYDRAULIC MAIN TO THE STATION METER, 


Comprising gradual condensation, extraction of tar without loss of 
illuminants, extraction of ammonia with large percentage of CO. 
and sulphur by thorough washing and completing the extraction 
of sulphur by purification, either in ordinary purifiers, or our 
IMPROVED BEAL DUPLEX PURIFIERS or DOHERTY-BUTTERWORTH PATENT 
PURIFIERS, giving double the capacity of ordinary purifiers on the 
same floor area. 

This system is thoroughly protected by patents issued or ap- 
plied for, and does not tnfringe any other Process or Patents, 
and in almost all instances makes use of existing apparatus. 

We have also supplied our Tar Extracting and Washing Ap- 
paratus to a number of works for use in connection with existing 
equipment. 


WILLIAM HENRY WHITE, The Western Gas Construction Co., 


EASTERN ENGINEER, 


32 Pine St., New York. FORT WAYNE, IND. 





























VOLUME 
TIGHTLY BOUND 


BEST COPY 
AVAILABLE 





